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Dear Sir : At the Annual Meeting of the New 


England Association of Gas Engineers, held at 
the Tremont House, Boston, February 21st, 1877, 
it was voted: ‘‘That the American Ga 
JOURNAL be hereby constituted the official ors 


of the New England Association of Gas | 
Yours, truly, 
Gro. B. NEAL, 
Secretary of Associat 


neers.” 





Birmingham Corporation Gas Works. 
—_ 

This works is beirg conducted under the mai 
agement of the city authorities, and the report re 
cently published shows that the works have sold, 
during the past year, 2,655 million feet being an 
increase of nearly three per cent. over the sales 
of last year. 
shown, is £34,000, exclusive of £4,000 placed to 
the credit of the depreciation fund, 


ored by the council as a body, but which are, 
rtheless, in perfect harmony with all recog- 
ized financial rules and economic principles. 
He contended that there ought 
up of accounts as that which at present 


to be no such 


prevaus by favor of the’ council. Repeating the 


irguments which he recently advanced in a letter 


| printed in these pages, he urged that it is mani- 


festly unjust for the gas consumers, who are less 
than half the entire number of ratepayers, to pay 

neral rates twice over—once directly, and once 
through the profits which they contribute to the 
gas accounts, A more satisfactory, regular, and 
equitable way would be to treat the gas as it is 
proposed to deal with the water—viz., to give 


| every encouragement to householders to consume 


The net profit for the year, as | 


Tho amount received for residual products was | 


over £118,000. 
The 


tons. 


amount of coal carbonized was 321,000 
The amount of tar per ton of coal was 1 
The coke and breeze male, per ton 
The 


3% per cent. of all the coke made 


gallons, 
coal, was 1.14 chaldrons, coke and breeze 
used was 2 
report complains of the extreme dullness 
times in the manufacturing interests of the city 

and the consequent falling off in consumptio! 

and in the coke sales. 

These works have been run under the city man- 
agement for about two years. ‘The price of gas is 
about as low as anywhere in England and £30,000 
have been handed over to the general treasurer of 
the city. This is not altogether satisfactory to all 
concerned, as will be seen by the following ex- 
tracts from a Birmingham Daily and the London 
Journal of Gas-Lighting : 

APPROPIATION OF GAS PROFITS AT BIRMINGHAM, 

[From the Birmingham Daily Gazette 

The figures we have quoted show at a glance 
where the money goes which should be employed 
for increasing the reserve-fund, if not for other 
purposes directly connected with the ga 
Of the net profits in the year, of £34,000 and odd, 
the borough treasurer takes £30,000 for purposes 


s supply. 


other than those connected with the gas depart- 
ment, 


gas, charging to all classes rates from year to year 
sufficient only to pay working establishment ex- 
penses, interest on capital, and to set aside year- 
ly asum to be agreed upon to redeem the debt 
‘reated for the purchase, so as to reduce the price 
to all consumers to the lowest minimum consist- 
ent with proper maintenance of the service. There 
is really no gainsaying those arguments, and it is 
surprising that their absolute soundness does not 
commend them to the approval of the many men 
who form 


.. “Rhee 
claims and enforces should be kept free from the 


of business 


a majority of the Town 
Council 


gas monopoly which the council 


of the most objectionable monopolies of for- 


er times The consumers 


excessive pr fits. 


r 
Gn 


justice get the benefit of any surplus 
profits that are made on the sale of gas, always 
allowing an ample margin for contingencies; and 
it is a most vicious financial policy to tax such 
consumers in order to raise money for genera 
rating purposes. It is unjust to the gas consu 
me} who are thus made to contribute twice to 


the rates ; 


it is demoralising to the Town Coun- 
cil, which imposes such a duplicate tax on a spe- 
cial class of its subjects; and it is misleading te 
the ratepayers at large, who are thus deceived as 
to the real cost of government. Moreover, there 
is one class of consumers which has a special right 
We 
» those gas consumers who reside beyond 
Whatever may be said 
in defense of the principle of charging unneces- 
sary high gas rate to residents in the borough— 


to object to this system of indirect taxation, 
refer t 


the limits of the borough. 


In fact, that department is a milch cow | as that they derive some benefit from the profits 
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extracted from them, by other rates not being so 
high as they otherwise would be—it is obvious 
that no such defence can be made to the 
plaints of the outside consumers that they are 
made to pay Birmingham borough rates through 
the gas account. 

Neither to the borough nor the extra-borough 
consumers is it any fair answer to say that the 


com- 


price charged for the gas, notwithstanding the 
excess of profit made, is reasonable and well be- 
low the maximum, 
into its hands the supply of such essentials to 


When a governing body takes 


health, comfort, and general well-being as gas, 
water, and the like, it should not do so for the 
purpose of securing large gains to be devoted to 
other purposes, in the manner of an ordinary 
trading company. The great object and intention 
of the Legislature in vesting corporations with 
the power of becoming owners and manifacturers 
in certain generally required commodities was to 
secure their cheap, regular, and abundant supply, 
as essential to the interests of the people at large. 


It was not contemplated to make that supply a| 


source of protit to be applied to general local pur- 


poses. It was designed beyond question to leave 
the expenditure for such purposes to be met in 
the ordinary way by the levying of direct rates, 


and to cheapen the cost and encourage the con- 
sumption of such things as gas and water by giv- 
ing the consumers the full benefit of any profits 
made by their sale. It is true that the Birming- 
ham Corporation Act, 1875, has a safety-valve | 
clause allowing any stray surplus profits, after | 
the formation of a large reserve-fund and the pay- 
ment of all direct and incidental expenses, to be | 
absorbed in the borough rates; but this, in the | 
intention of the Legislature, is obviously far re- 
moved from any idea that a system should be in- 
stituted of making regular excess profits, at the 
cost of the gas consumers, to be applied to other | 
purposes, 
evident from every point of view that such a sys- 
tem is economically wrong, grossly unfair to one 
section of the ratepayers and misleading for the 


Look at the matter as we may, it is 


other, and altogether condemnable. 

No doubt the town is to be congratulated on 
the great success of the gas venture, but the twice- 
taxed consumers will not be favorably impressed 
with the policy of wringing large surplus profits 
from them in order that the other ratepayers 
should benefit thereby. 

The Journal of Gas Lighting remarks : 

‘‘The question as to the proper application of 
gas profits has come up again in Birmingham, 
and we find one of the 
tending, in a very able letter, that surplus pro- 
fits belong to the consumer, who is, as we main- 


Jorporation auditors con- 


tain, subjected to additional taxation when these 
profits are devoted to public purposes. This fact 
is brought out strongly when the statement is 
made, that in the borough of Birmingham ‘‘only 
half the householders are consumers of gas, and 
that only about one-third of the ratepayers may 
be said to be profit-paying consumers.” If this 
statement be true—and we cannot suppose that 
Mr. Beard speaks without an accurate knowledge 
of the facts—the policy for the Gas Committee 
to pursue is evident enough. 
lowest possible limit, and so promote a more gen- 
eral consumption. When 
consumer, it does not matter how gas profits are 


Cheapen gas to the 


every ratepayer is a 
appropriated.” 

As to a city management of gas works in this 
country we cannot conceive of anything that could 
be worse for the consumer and the public. 
city officials, as a general rule, in this land of lib- 
erty have full as much business as they can well 
attend, and, in Heaven’s name, do not throw the 


Our | 


manufacture of gas upon them in addition. What 


would be the numberof men employed, per re- 





tort, just before election? and what the cost of 
gas ? 

Report of the Proceedings of the New 
England Association of Gas Engineers. 
OFFICIAL 
-_ 

The Annual Meeting of the New England Asso 
ciation of Gas Engineers was held at the Tremont 
House, Boston, on Wednesday, February 21st, 

1877. 

The President, George D. Cabot, Esq., at ten 
o'clock, A. m., took the chair and called the meet 
ing to order, 

The roll was then called by the Secre tary, an | 
forty-se ven members answered to their names. 

Mr. Charles Nettleton, Secretary of the Ameri 
ean Gas-Light Association, Mr. G. WARREN | 
DresseR, Editor of the AMERICAN Gas-Licut | 


, 
Benson, 


| JOURNAL, and Captain Fred. 8. 
of the Nassau Gas-Light Company, Brooklyn, L 


a were present by special invitation, and were 
requested to take part in the discussions of thi 
meeting if they should desire to do so. 

Other gentlemen, connected with gas cor ypanie Ss 


in New England and elsewhere, were present by 
The 


the last meetting was read by the Secretary, and, 


invitation of individual members. record of 


after a slight amendment, was approved. 
A letter from ( ren, Charles Roome, Preside nto 


the Manhattan Gas (¢ ompany, New York city, was 
read, accepting the invitation to be present, and 
expressing the great pleasure it would afford him to 
meet his brethren of the profession on so inter- 
esting an occasion. 
Capt. W. H. White, of the Citizens Gas-Light 
Company, Brooklyn, N. Y., and Geo. A. Mclfl- 
henny, Esq., of the Washington Gas-Light Com- 
pany, D. C., regretting their inability to attend 
the meeting in response to the invitation tendered 
to them, and expressing their wishes for the suc- 
cess of the Association. 

The Secretary presented the names of the fol- 
lowing gentlemen, approved by the Board of Di- 
rectors, to be proposed for membership, viz: 

H. 8. Crowell of Marlboro Gas Co. 
J. H. Burnham of East Boston ‘ 
Andrew Hutchinson of Providence ie mL 
and they were duly elected by ballot. 


ors held last evening, the subject of honorary 
them for 
tion, and it was with great pleasure that I pre- 


membership came before considera- 
sented the names of Gen, Charles Roome and 
George W. Edge, Esq., to be proposed to this 
Association for election as its first honorary mem- 
bers. As such they will not only confer honor 


upon the Association, but the Association will 





| honor itself by thus electing them. In all branch- 
es of business there are always some persons who 
are looked up to; 





those who have been longest 
connected with the business, and who are often 
The two gentlemen I] 
just named, as all will admit, are of that de- 





}called upon for advice. 
| have 
scription, and they have been prominent in our 
profession for many years. 

To Gen. Roome, and Mr. King of Liverpool, 





are we indebted for our present standard for test- 
ing gas. The former gentleman stated to me, 
several years ago, that he had spent some two or 
three months making experiments for a burner as 
a standard of illuminating power. He has for 
gas companies in this country, and under his 
wise management it has been very prosperous, 

| Mr, Edge, although eminent in his profession 


i 


Eneineer ; 


| 


Mass. | 


is, as you all know, very modest and unassuming 
as regards his merits as a skilful gas engineer and 
inventor 


He has given us two of the best inventions 


ise by our profession the compensator and thi 


process for scurfing retorts. It gives me great 

pleasure, in behalf of the Directors, to propos 

the names of these two gentlemen for honora 
mbership. 

A ballot was then taken, and they were unan 
mously elected. 

The treasurer then presented and read his a 
nual financial report, which was in substance : 
follows: viz. 

Balance as per last report 790.23 

Since received for fees of membership 335. OU 

1125, 23 
Deposited in two Savings 
Banks, $500 each $1000.00 

Paid sundry bills as per 
state ¢ ‘ 126.89 1126.89 
Balance due Treasurer $1.66 

Mr. Stiness for the auditing committee report 
ed that they had examinea the books, accounts 
and uuchers of the treasurer, and had found 
them correct, 

Voted, that the above re ports be aces pt d and 
plac Lon file. 


Vote d, to proceed to the choice of oftleers for 


the ensuing year, and that a committee of three 


be appointed by the chair to report alist of names 


to be balloted for by the association. 


The chair appointed Messrs. Geo. Dwight, 


David Moore and O, E. Cushing as that commit 


Letters were also read from tee, and they retired for consultation. 


The president stated that if any gentleman had 
any thing to present to the meeting or any re- 
mark to make, an opportunity so to do was now 
afforded, 

Mr, Stiness presented for the inspection of the 
members a pressure-gauge which he had caused 
to be constructed, combining simplicity and du- 
He did 


not claim the style or pattern as original with 


rability, and costing a reasonable sum. 


him, as ganges somewhat similar to this had been 
in use in the Boston Gas Works for many years. 
The price charged for asimilar article by a man- 
utacturer having been thought unreasonable, Mr. 


Stiness, in consultation with Mr. Stedman, had 


Col. Armington—At the meeting of the Direct- | 


many years been at the head of one of the largest | 


undertaken to design a guage, which in its con- 
struction might combine simplicity and efficien- 
cy at a moderate cost. The sample gauge was 
then examined, and its merits discussed. 

The Secretary read a request from Mr. Charles 
H. Porter, asking leave to withdraw from the As- 
sobviation. 

Voted that his request be granted, 

A letter Mr. James W. North was also 
read, in which he stated that he had veceived a 
notice of his election as a member, but that as he 


from 


did not consider himself as eligible, and had no 
doubt that his name had been proposed by mis- 
take, he declined the election, which declination 
was accepted, 

The President—Are there any reports to be 
presented, or any papers to be read ? 

Mr, L matter that I wish to 
speak It is a plan whith I have thought 
of for making our meetings more interesting, and 
which will serve as a substitute for a lecture which 


amson—I have a 


upon. 


we have often tried to have, but have not succeed- 
ed. 


months since, a committee was authorized to pro- 


At a meeting of the Directors, held several 


cure a lecture from Prof. Wood, who was one of 


the members of the Boston Gas Commission, 


tne no doubt would, if delivered, have been 





Apt 


ea 


highly int 


f other p 
jecline tc 
se tor ¥ 
ngs more 
ried out b 
embers 
yous to t 
accompal 
ples of fig 
tables et 
heir ins) 
to cause 
r some | 
xpendit 
meeting 
This w 
£ee th 
the audi 
is read, 
explanat 
un be a 
[ have 
esting p 
the Ass 
crams, | 
fifty de 
kind I} 
sum fol 
( bject. 
son, W1 
ble val 
ijuteres! 
The 
report, 
the tab 
Mr. 
inate a 
ensuin 
now fp 
they W 
the off 
cupan 
itive t 
a re-e 
The 
and e: 
servic 
sition 
reluc! 
there 
gentl 
place 
We 
sever 
Fo 
tuck 
Vi 
yen, 
D: 
Jas. 
Sted 
Me, 
he 
tor, 
ys: 
a be 
nate 
offic 
h 
hay 
the 
hes 
thi 
siti 
wil 







col 



























































































April 2, 1877. 


> 


American Gas Light Zour 





pighly interesting and instructive, but on account | whole time I have presided over your delibe 


} 


f other pressing engagements he was obliged to | tions. 


lecline to do so, I think the plan I wish to pro-| 

se for your consideration will render our meet- 
ngs more interesting and beneficial, if fully car- | 
ried out by the members. It is this, that certain 
uembers of the Association prepare papers pre- 
vious to the next semi-annual or annual meeting, 
accompanied by illustrations in the form of ta- 
bles of figures, or of diagrams or plans; that such | 
tables ete. be presented to the Directors for 
ir inspection, and if they judge it expedient 
to cause them to be photographed by Mr. Black, 
r some other competent artist, and authorize the | 


xpenditure, that the be exhibited at the 


same 
meeting while members are reading their papers. 
This would afford an opportunity for all present 
see the illustrations. Now, it is impossible for | 
the audience ere nerally Lo fully understand what | 
is read, for they cannot all see the figures, ete., 
explanatory of what is read. I think this thing | 
in be accomplished at a reasonable expense. 
[ have gathered together material for an inter- 
esting paper, but cannot bring it properly before | 
without the aid of maps, dia- 
Mr. Black thinks that for forty or 


fifty dollars he can prepare something of the 


the Association 


grams, ete. 


kind I have suggested, which will be but a small | 
sum for the Association to expend for so good an 


cbject. Such an exhibition by a competent per- | 


| 


son, With the stereopticon, would be of inealeula- 


ble value to us all, and will serve to increase the | 
interest of the members in these meetings. | 

The nominating committee being now ready to | 
report, it was voted that the subject be laid on 
the table for the present. 

Mr. Dwight—The committee appointed to nom- | 
inate a list of officers of the Association for the | 
ensuing year have attended to that duty, and are | 
now prepared to report; but, before doing so, | 
they would say that they would have presented for 
the office of President the name of the present oc- 
cupant of the Chair, had not he, in the most pos- 
itive terms, assured them that he should decline 
a re-election, 

The committee, while regretting his decision, 
and expressing their appreciation of his valuable 
services during the time he has occupied the po- 
sition of presiding officer of the Association, have 
reluctantly yielded to his wishes, and have, 
therefore, substituted for his name that of another 
gentleman whom, we think, you will be glad to 
place in the Chair. | 





We nominate the following gentlemen for the | 
several offices established by our constitution: | 


For President—Samuel G. Stiness, of Paw- | 
tucket, R. I. 
Vice Presidents—F, C. Sherman, of New Ha- | 


ven, Conn., and L. P. Gerould, Newton, Mass. 
Directors M. Hill, Concord, N. H. ; 
Jas. H. Armington, Brooklyn, N. Y.; W. A. 
Stedman, Newport, R. I. ; W. H. Perry, Bangor, 
Me, ; Chas. D. Lamson, Boston, Mass. 
Geo. B. Nes 





John 


Secretary and ‘Treasurer 
tor, Mass. 


il, Bos- 


The report of the committee was accepted, and 
a ballot haying been taken, all the persons nomi- 
nated were unanimously elected to the respective 
offices named in the report of the committee. 

Mr, Cabot—Before retiring from the chair I 
have but a word to say. I am much pleased with 
the selection you have made, for I think Mr. Sti- 
ness will make an excellent presiding officer of 


this Association, and that in the responsible po- | 


sition in which you have seen fit to place hina he 
will render great serviceto us. And, now, I wish 
to thank you, one and all, for your kindness and 


consideration extended towards me during the 





Mr. Stiness, on taking the chair, said—Gentl 
men of the Association, in accepting this positio1 
Iam at a loss how to properly express myself 
appreciation of the honor conferred upon 
but Ido assure you that I esteem this elect 
one of the highest honors which has ever fall 
my lot, and when I consider for one moment 
have been my predecessors in office, I al 
shrink from itsacceptance. You who formed tl 


Association well remember the circumstances 


its inception, and its subsequent history. ‘T' 
who have preceded me in office have mapped out 
the pathway so plainly that ‘‘he who runs may 
read.”’ I believe that if I follow their footste) 


I shall have nothing to fear. Gentlemen, I t 
you. 

The Secretary—At 
held last evening, the following papers were pr 


a meeting of the Directo 


sented to them for their approval, viz: On ‘‘ Test 
ing Meters,” by Mr. Sherman; on 
by Mr. Lamson; on ‘‘ Temperature of Ret 
by Mr. M. S. Greenough; and on * Statist 
by Col. Armington. 


‘Burne 


These papers were ap} 


| ed, and will be read during the session, 


It is hoped that the reading of each paper w 
lead to general discussion of the subject treated 
of. 

The subject presented by Mr. Lamso1 
gard to the illustaation of papers by the stereo] 
ticon, was then taken from the table. 


Col. Armington I wish to offer an amendm«: 
to Mr. Lamson’s proposition. The Treasurer r 
ports that there is now invested a thousand 
lars of the funds of the Association. Our incom 


this year will be considerable, and it is my 
pression that, in order to bring out the best 
ent and experience of our members, the ex 
should be authorized to award 


tive committee 


some fifty or one hundred dollars to th 
offering the best dissertation or essay, on any 
subject connected with our business 

Other amendments were suggested, but no 
tion was taken upon them, for, at the suggestion 
of the President, it was voted that the whole sub 
ject be referred to a special committee, witl 


rections to prepare a su‘table resolution or vote 
embodying as far as possible the views of the gen 
tleman who had spoken on the subject. The 


chair appointed as that committee, Messrs, Lam 
son and Armington. 

The President—We are now ready to listen t 
the reading of papers. 

Mr. Sherman—TI have prepared a few statistics 
on testing meters, taken from the books « 
Ido not flatter myself that I have 
Our 


f my 
company. 
written anything which will be new to you 
machinery and apparatus for making gas is ré 
garded by the public generally, as a mere con 
juring box. If Ishall enlighten the minds of any, 
or disabuse them of any false impressions, I shal 
accomplish what I intended in preparing 

per. 

On Testinac METERS, 


Gentlemen : The success of a gas-light company 
depends fully as much upon their distribution 
on their manufacture. ‘They may have the most 
approved and costly apparatus for generating gas, 
and obtain the best results, but if their mains and 
services are leaky, and their meters defective, 
their results will not be satisfactory. The income 
is from the gas accounted for. To get the best 
results you must have the best meter that can be 
had, and give care and attention to it. . 
| Inselecting meters the price should be of s 
condary consideration—-accuracy of measurement, 
axcellence of stock and workmanship should be 
| first secured, and the price afterwards considered. 
| Every gas company should have its own badge 
and‘number on its meters, and such records sh« muld 
be kept as will enable the manager to trace the 


| 


9°94 
123 


wii. 





time of its purchase to the time of 
in. This record should show the 


col number, the maker’s name numberand 
late, W roved, and percentage of error, de- 
( repaired, and by whom, and time in 
ls With ‘3 reeord before him, the manager 
will vy whose meters serve him best. Meter 
makers will generally warrant them for five years, 
t ;mav be taken as the length of time they 
uit repairs ; after this they should 
be periodically inspected and their cases painted, 
a much stress cannot be laid upon systema- 
ti pection. Like every other human inven- 
yn they require care and attention. Sucha 
point of excellence has been arrived at in their 
inufaecture, and the y require so little attention, 
tha nagers neglect them entirely, and 
lo not ‘1k after them until they cease register- 
i the company has suffered a loss thereby, 
As of 5 ce in three years they should be 
t nd inspected. For scientific acecu- 
siLremeé nt the wet meter must be pre- 
it, as itis not practicable to use it in 
iY te, without subjecting our customers to 
d expense. we must use the dry me- 
4 ve rwork« d meter will not register cor- 
( sumers are constantly adding to their 
rs. 1 before the manager is aware of it 
the ete. 3 OVE rworke d. | need fot add that 
t 1 tv of the gas affects the working of the 
’ re not prope rly condensed or over- 
harged with ammonia and sulphur will speedily 
der inaceurate the best meter. Dry meters 
| t be used to register oil gas, The loss 
comes principally from the lifting of 
ves from their seats ; unless these are kept 
cleaned there is a constant leakage going on dur- 
the working of the meter. From this cause 
t ill jets left burning by our consumers dur- 
the night are aloss to our companies. Anoth- 
source of loss is from large meters. These will 
ften pass a certain quantity of gas without reg- 
teril [ recently had occasion to inspect a 
oht meter, which was correct with its normal 
sumption, but would pass six feet an hour 
thout registering 
At the last meeting of the American Gas-Light 
A ssi tion, Mr. Cathels said: “It is a well- 
‘ fact, Ina large establishment where there 
20-light dry meter, that, in a majority of in- 
it most unfortunately true that when 
these lights are turned down very low, the gas is 
‘t registered. There is just a sufficient film be- 
valves to allow the gas to pass through 
vit t being registered.”’ In the London Gas- 
Light Journal, vol. 26, p. 72, Mr. Johnson, of 


the ¢ rtered Company, London, at the meeting 


British Association of Gas Managers, 1875, 

ted as follows: ‘‘ He believes that dry 

rs, up to ten lights, were sufficiently correct 

for use, and might be depended upon, supposing 
them to be periodically tested. In his district 


as a large number of meters in buildings 
where there was a considerable day consumption 
of gas, and he found that this consumption had 


been going on at the entire cost of the company ; 
the large dry meters allowing 1, 4, 5, up to 20 and 
0 lig] to be used without any registration at 

7 he above quotations from Messrs. Cathels and 
Johnson show the importance of periodical in- 
spect of meters. 


[he company I represent have, during the past 
four years, inspected and proved 7,550 meters, 


with the following results: 5,998 meters were 


orrect : 1,318 meters were slow ; 193 meters were 
st: 46 meters were stopped; say, four-fifths 
sterling corre ctly, and one-fifth in error, This 


be better seen by the following percentages : 
79.3 correct ; 17.4 slow; 2.5 fast ; .8 stopped. 
Of the meters found registering against the 
‘ pany, 551 of the number, or 40 per cent., va- 
m 2 to 7 per cent. ; 713, or 54 per cent. of 
iber, varied from 7 to 17 per cent. ; and 
54 of them, or 4 per cent., varied from 17 per 
cent. to more than twice as much as the meter 
registered. While 46 were found that passed gas 
without registering anything. Of the 193 meters 
found registering against the consumer, 179 of 
the number, or over 80 per cent, of them, varied 
from 2 to 10 per cent., and 14 of the number va- 
ried from 10 to 25 per cent. 


the nun 


Col. Armington moved that the paper be re- 
ceived and placed on file, and that the thanks ef 
the Association be tendered to Mr. Sherman, 


| which was passed, 
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Theory of Luminous Flames, 
— 

Dr. Kar] Hinmann has published an elaborate dis- 
cussiou on this subject, in which he concludes that 
the theory of Davy must be altered, but need not be 
replaced by a new hypothesis. From a discussion of 
the work of previous observers, and a variety of exper- 
iments on the diminution and restoration of luminos- 
ity in hydrocarbon flames, and on the be- 
tween flame and burner, he arrives at 


distance 
the 
conclusions. 

(1.) The fact that a gas flame does not rest upon 
the burner, nor a candle-flame upon the wick, as also 
the fact that aflame never directly touches a cold body 
held within it, is to be explained by the cooling action 
The 
combustible pases are cooled throughout a definite 


exercised upon the gas by its surroundings. 
space below their ignition-temperatnre; the flame is 
therefore extinguished. 
to that of Glochmann. 


This conclusion is opposed 


(2.) The very considerable distance noticed between 
the burner and the fiame of a gas issuing under high 
pressure, or mixed with a large column of an indiffer- 
ent gas, cannot be accounted for on the grounds put 
forward by Bcnevides. 
distance is much rather to be traced to the cooling ac- 


The production of such a 


tion of the stream of gas and of the outer air, and per- 
haps more especially to the fact that the velocity of 
the stream of gas in the neighborhood of the burner 
iz greater than the velosity of propagation of ignition 
within the gas. 

(3.) In order that other circumstances conditioning 


the effect may be removed, the velocity of propaga- | 


tion of ignition must be equal to that of the gas-stream 
at the point, sitnated some distance from the burner, 
where the flame begins. 

Determination of the velocity of ignition should be 
made under these conditions for different gases, and 


since this magnitude is a function of the difference | 


between ignition and combustion temperatures, con- 
clusions may be drawn from such experiments regard- 
ing the relations existing between these points. 

(4.) The velocity of propagation of ignition may be 


easily determined for solid and liquid combustible | 
bodies; and the numbers so obtained may be regarded 
as comparative quantitative expressions for the liabil- | 


ity to ignition of these substances.—Am. Jour. of 
Science and Arts, 





. Sensitive Flames. 
—— ne 

Mr. R. H. Ridout has devised a form of burner by 
which great sensitivenese is attained at very low pres- 
sures, and thus the principal difficulty ordinarily ex 
perienced, of maintaining a high and constant pres- 
sure, is avoided. 
inches long, and five-eighths inch diameter, is closed- 


folk wing | 


A glass or metallic tube, about five | 


at one end with a perforated cork, through which | 


slides a piece of one-eighth tubing about six inches 


long. One end of this is either drawn out to a jet or | 


closed in the blow-pipe flame to reduce its diameter 
to about one-sixteenth inch, and the other end 1s con- 
nected to a gas supply. ‘The outer tube is held ina 
suitable support, and the inner tube is pushed through 
the cork till it nearly reaches the mouth of the outer 
one, and a light is then applied. It now gives a long 
steady flame which is easily rendered sensitive by 
lowering the inner tube. Several effects are describ- 


| 
| 


| 


ed which may be shown by it at any pressures above 


one-tenth inch of water. 

A second arrangement is figured, in which two par 
allel vertical tubes are connected by a horizontal tube 
in which a drop of water is placed as an index. A 
very slight excess of pressure is shown by the motion 
of the drop to one side or the other. 
flow through both tubes and lighting either jet the 


Allowing gas to | 


water will move toward the other, showing that the | 


effect of the combustion is to obstruct the flow. Simi- | 


larly it may be shown that a sensitive jet produces a 
greater resistance when its length is shortened by a 
noise or musical note. This effect may also be shown 


whether the jet is lighted or not.—Amer. Journal} 


Society of Arts. 


On the Volumetric Determination of Sul- 
phur and Ammonia in Illuminating Gas, 
with a Description of the Apparatus Em- 
ployed. 

\ paper read before the American Institute 

gineers at the Philadelphia meeting, Oct 


of Mining En- 


ber, 1876. 
By H. BE. SapLerR and B, SILLIMAN, or New Haven, Conn 
(Continued from page 106.) 

= a 


VOLUMETRIC ESTIMATION OI THE SULPHUR. 


Having so far demonstrated the efficacy of the new 


apparatus, the Letheby test was discarded, and the | 


determinations of the sulphur hereafter given were 
made by precipitating the sulphur in the drip from the 
new apparatus vy barium chloride, in the manner al- 
ready described. The apparatus was not changed, 
except to introdnce the tube ¢, to arrest the ammonia 
which, previously passing through the flame in unde 
termined quantities, had vitiated the volumetric esti- 
mations of the sulphur acids by standard alkali solu- 
tion. The alkali used was caustic soda. For the 
scrubber, standard sulphuric acid was chosen on ac 
count of its siight volatility, and in order that the ab- 
sorption of acid vapors by the gas, then deemed pos- 
sible, might not complicate the res1lts by introducing 
a new acid into the products. ‘I'o saturate the alkali 
in the drip, standard hydrochloric acid was chosen, as 
it permitted a gravimetric estimation of the sulphur 
in the portion taken after it was titrated, avoiding 
alternate sources of error, either the estimation of the 
total sulphur introduced with the sulphuric acid, or 
obtaining two separate portions of the drip, having in 
solutioft exactly equal quantities of acid and of sul- 
phur. Moreover, thcugh free hydrochloric acid is 
somewhat volatile in boiling sclution, experiment de- 
monstrated that, with the degree of dilution and heat 
employed in these determinations, tie loss was inap- 
preciable. A 100-c.cm. pipette, and a burette mea- 
suring 200 c.cms. by tenths, were used for supersatu- 


|rating the alkali with acid, and a 25 c.cm burette 


graduated to tenths for titrating back with the soda. 
For each determination a portion of the drip resulting 
frora the combustion of from 6 to 10 feet of gas was 
taken, divided into two measurably equal portions, 
and duplicate experiments carried through, as shown 
in the following table, the results being calculated to 
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[t will be seen by comparing columns IIT. and LY, 
that the acid caught indicates the quantity of sulphur 
in the gas with tolerable accuracy, sufficient for al! 
manufacturing purposes. Columns VY. VI. give th 
excess of acid and sulphur in terms of grains of sul 
phur per hundred feet. The average error in favor 
of the acid is 1°29 grains, and in favor of the sulphur, 
0°75 grains, making the average total error 0°27 grs 
in favor of the acid. 


quantity which, being 


Assuming this asa constant 
deducted from the acidity 
found, gives the sulphur, we have as a limit of error 


No. 4) 2°03 grains, in favor 


in favor of the sulphur g 


of the acid (No. 18 


that one grain to the hundred feet is the average er 


1°89 grains. We may say, then 


7Or, and two grains the limit of error for the volume. 


tric determination of the sulphur in gas by this appa- 
ratus 
THE FORMATION OF NITROUS ACID AND OTHER SOURCES 


OF ERROR. 

[In endeavoring further to reduce or eliminate this 
variation, the drip from the condensation tube was 
Besides 
the soda and sulphuric acid, nitrous acid, probably 
mixed with nitric, was detected by silver nitrate, and 
also on setting free the nitrogen acids with sulphuri 
by the coloration tests, ferrous sulphate, brncia, etc 


carefully tested for other acids aud bases. 


No other acids could be found—carbonic, of course, 
excepted. The absence of sulphurous acid or a solu 
ble sulphite was a surprise. It was demonstrated by 
precipitating duplicate samples, oxidizing but one of 
them. ‘The resulting precipitates did not differ sen- 
sibly in weight. This fact was further confirmed by 
adding 10 c.cms. of carefully titrated solution of po- 
tassium sulphite to successive equal portions of the 
the drip. On titrating back with with standard iodine 
solution and starch paste, it was found that 5:65 
c.cms, of the sulphite in each solution had been oxi- 
dized. Of the bases a trace of ammonia was alone 
found. The drip in experiment No. 12 was submitted 
to Nessler’s test, and showed 9-10 grain of ammonia 
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pitrogen acids were not determined, as no means for 
the estimation of so small quantities presented itself, 
It 
semed impossible* that more than 1-100 grain of 
jwmonia could be supplied by the 700 feet of air ad- 
pitted by the apparatus for the combustion of 100 
feet of gas, and it followed that the remainder must 
other 


except the somewhat difficult combustion process. 


pe produced inthe burning. There was no 
source for the nitrogen acid. 

Weare brought here face to face with a curious 
phenomenon. Nitrogen, forming simultaneously un_ 
jer the same conditions, an acid anda basic radica] 
with the oxygen and hydrogen directly or indirectly 
supplied by the air and gas respectively. 

This fact has been before noted and more clearly 
proved.t Two theories present themselves in this 


snnection to account for the variations noted in the 


above table between the sulphur and the total free | 
scids produced by the combustion. The first is that | 


sbhere the gas is passing rapidly and the flame is near 


the smoktng point, the nitrogen will find an abund- | the curve of their average as shown in diagram G 


ance of hydrogen from the gas and a scanty supply of | 
oxygen. 
in excess of nitrous acid. 


The tendency will then be to form ammonia 


nitrite, a salt [This substance, however, is ver The Manufacture of Coat luminsting 
5 ¢ « . Ait it? a ii\ 79 sU¥ 3 © ‘ 5 ve 


Gas.* 


stable, falling readily back to water and nitroge1 , 
and yi lding easily to an acid, ammonia, to a bass ! \ P. TRAUTWEIN, M. E 
nitrous acid. Thus, this body, in passing throug! nued from page 105. 
txe condensing tube, would surrender its acid -_ : 
the soda in amount somewhat proportionate to the We v now revert to our desesiption of the details 
quatctity of free soda in the tube, while the ammo »f the | ler 
nia, but slightly absorbed by the alkaline solutior For tl purpose of guiding the holder im its mo 
would pass off at the escape. Column VII. w 1 n, a series of grooved rollers art provided at its 
then accord in some sort with column VIII., whic! ver @ rk agall ide bars in the sides $0 
zives .he relative proportion of so la and gas used the hi Similarly the upper edge of the 
each experiment, Diagram F shows the variations. | holder is guided and steadied by me gets a Sores 
' ' 1 attached to adjustable Cé 
To pronounce upon the accuracy or sufficien Re sim th : oudaai oe annie guide columns, 
either proposition without further « xperiments ma le Wher holder is telescopic it is n cessary to pro- 
with especial reference to them would be premature ide 0 bet of doable rollers ond cardages on an tap 
Probably outside of certain limits which we may call ae a ta an teen elie ama 
the normal working, both the rate and the alkali used |° “ Sid pe yi : ie ie columns, and they con- 
ar ‘ S 1 ed opposite each guide iu , an A 
have their influence on the result, as will appear m re} er han NOE RR king against the guiae bars 
clearly by comparing the two curves given above with iin eae wnd of a barrel roller which serves to. 
guide the inner section. 
For the rest the peturbations must be charged t [he guide columns already mentioned serve the 
the inaccuracy of the test as worked, of which there additional purpose of supporting the weights and 
When, on the contrary, the } are several sources which, though small in themselves their chains and suspension rods, by means of which 


yr more generally its lower section is coun- 
These colamns 


the holde: 


terbalanced to any desired pressure. 








are distr 


of the holder tank to which they are firmly bolted. 


ibuted at equal distances in the circumferenee 





In their design engineers have displayed considerable 









































| variety ; sometimes they are single cast iron columns 
r are composed ofa number of shorter columns 
or four in each section, thus 


reater stability; frequently the 


placed gene rally two 
giving the structure ¢g 


columns are < omposed of boiler iron cylinders rivet- 


A 


ted together in sections, thereby greatly reducing 





gas is burned slowly and the supply of air being the 
‘ame, a surfeit of oxygen awaits the scanty hydrogen, | 
acid will be more freely formed than ammonia. The 
excess of total acidity will then be a function of the 
telative supply of gas and air, and column VII. will | 
follow column IX., which gives the rate. How far 
our experiments sustain this view will be seen from 
diagram E. 

The second theory plants itself upon the hypothesis 
of the dual nature of nitrogen gas, one stom of each 
molecule broken up in nitrification taking to itself | 
hydrogen and the other oxygen. In this case an ex- 


cess of acid or base from the nitrogen is impossible, 
the product of nitrification being uniformly ammonium 


} 


.,. See Johnson’s “‘ How Crops Fved,” p. 55, and especially 
Yiele’s determinations, Pelouze and Fremy 1, 320 é 

" Shaeffer, Am. Jour. Sci., Nov. 1863, T. Sterry Hunt, 
Chemical and Geological Kssays. Appendix p.446. Shonbein | 
40ndon and Edinburgh Philos, Mag, Jane, 1862, p. 466. j 





| the cost, which in the cast iron column is quite con- 
| si ierable, from the fact that all joints must be planed 


. . . - . 
lor turned; in several instances in this vicinity, 
| finally, the columns are replaced by a light wrought 


The tops of the columns 
ynnected successively by means of wrought iron 
a The guide bars 
against which the several rollers work are planed; 
\f the counter-weights pass over large pul- 
The holder must be 


iron triangular frame work. 
are 


ttice or open cast iron girders. 


the 


CDalDs « 
} 


ys at tl 


| provided with man-holes in the crown, with inlet and 


16 tops of the columns. 


itlet pipes complete with their valves, drip-boxes, 
and { amps But little requires to be said in connec- 
| tion with the 
GAS HOLDER TANKS 
Where the nature of the soil permits, the tanks are 


| generally built of brick or other suitable masonry, 
mortar and well puddled over 
yn the outside, in order to make them perfectly water 
tight. The sides should have a suitable batter to be 
able to withstand the pressure of the water within ; a 
number of piers should be provided upon which the 
guide columns rest; the topof the walls should be 
The bottom of 
tank is composed of brick laid flat on a bed of 
a number of footing stones are provided at 
intervals upon which the lower edge of the holder 
When the 


{laid in good hydrauli: 


capped with a heavy coping stone. 
the 
| concrete 


may rest. holder is down the main king 
post of its roof truss rests upon a pier of masonry in 
: the center of the tank; where the soil is suitable for 
| may yet be considerable in the aggregate. First, we|, 


hat purpose a mound in the center may perform the 
assume that, at 


the end of an experiment, the con 
densing tube contains the same quantities of alk 
and of sulphur as.at the beginning. The difference. 
when compared with the total quantity, must be 
small, but a difference there may be. 


x 


ty, the cost of excavation also being thereby 





In Great Britain, within the last few years, 
tanks have been constructed en- 


rete, and it is claimed that such tanks 


several gas-bolder 
: tirely in cont 
Second, the al. 


ne are not only less expensive but also are less liable to 
kali pipette attached to the apparatus, the acid pipette — 
and burette, and the alkali burette must be stric tly} 
accurate ; at least they should accord with thems ves a ee 

| and each other. The former of these conditions was| Occasionally holders are met with which are com- 


not in our apparatus entirely fulfilled. 
portunity for error is considerable in 


pletely housed in, for the purpose mainly of protect- 


ing them as well as their contents from the infinence 


Third, the 


judging the 


on 


change of color with cochineal, especially when tl of the weather In this vicinity the] holder of the 
determinations are made on different davs and cannot Nassau Gas Works, Brool lyn, E. D., is covered in 


be compared with each other this manner, while several instances exist in the East- 


and, lastly, the ‘‘ per 
sonal error 


’ cannot be entirely dis ern States. This, however, is not necessarily confined 


; 


regarded 
small holders, and among others the holder house 


(To : ' rt 
: f the Providence (R. I.) Gas Works deserves a pass 


e concluded.) 
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ing notice from the fact that its wooden roof—a per 
fect dome- is, in diameter, the largest dome, but one 
in existence. Before concluding our remarks upon 
holders in general, we will devote a few words to 
their sizes. In the single lift holder the capacity, as 
already stated, is limited ; by making holders teles- 
copic, however, their dimensions may be increased 
enormously ; thus many holders have been construct 
ed, particularly in and about London, with a capacity 
of one million and one and a half million cubic feet, 
and in at least one instance, if we remember correctly, 
a holder was built to afford storage for two millions 
of cubic feet of gas. The largest holder which has 
thus far been constracted in this country is that loca- 
ted at Point Breeze, Philadelphia; next in capacity 
are the two holders, Nos. 7 and 8, at the New York 
Gas Works ; the latter, but recently completed, stores, 
as also does the former,|1,500,000 cubic feet, its diame- 
ter being 168 feet, with a total lift of 70 feet. 
HOLDERS FOR PROJECTED WORKS. 

In determining the capacity of the holder or hold- 
ers for our paiticular case, it was deemed advisable to 
take into consideration several elements. . Strictly 
speaking, the holder capacity of any works might be 
made dependent upon the nature of the consumption. 
The capacity of the works being given. as also the 
maximum quantity of gas required during a definite 
length of time, it is an easy matter to determine how 
great a holder capacity it is necessary to provide, in 
order that the supply may meet the demand during 
the period of maximum consumption. 
however, would leave the manager with little or no 
gas on hand in the event of an accident to his gas 
producing plant, and it certainly will always prove to 
be a source of anxiety and of annoyance to him. For 
these reasons it is generally considered desirable to 
provide a holder capacity at least equal to th 
mum daily capacity of the retort-house ; if, under 
the circumstances, an accident does occur an adequate 
supply of gas will be at disposal, sufficient to meet 
one day’s demand in winter and not less than two 


Such a course, 


maxi- 


day’s consumption in summer, thus generally giving 
the manager ample time to make good the damage, 
provided that it is not too serious, The holder, it is 
true, is a most important part of the plant, but, on 
the other hand, it forms one of the largest items in 
the cost of construction; very few works, therefore, 
are provided in the outset with the holder capacity in 
question. Wherever possible, however, this should 
be attended to; in the projected works, then, it is 
proposed to provide a storage capacity for 500,000 
cubic feet of gas. 
employ one holder since, with the same aggregate 
capacity, two or more holders occupy more ground 
and necessitate a greater expenditure for excavations 
for the tanks, while in addition to this the cost of the 
iron work is much greater. 
generally regard it advisable to provide at least two 
holders mainly as a matter of convenience to the man- 
ager, who at times is thereby relieved of much anxi- 
ety. In our particular case, as we shall subsequently 
see, such a course, also, is demanded by peculiarities 
in the nature of the gas supply to the town in ques- 
tion. The desired storage capacity, therefore, will 
be afforded by two holders, each of 250,000 eubic feet 
capacity. They will be telescopic in two equal lifts 
and of the following dimensions :' 

Inner or upper section: 86 feet in diameter. 21 feet 

inches in height. 

Outer or lower section 87 feet 6 inches in diame- 
ter, 22 feet 3 inches in height. 

Rise of crown: 5 feet. 

Hydraulic cup: 15 inches in depth, 6 inches in 
width. 

We will now proceed to determine the pressure 
which these holders are to exert, and to this end sev- 
eral elements require to be taken into proper consid- 
eration. We the outset that the 
eligible site for the projected works isa point located 
gzome ten or eleven feet above the lowest part of the 


In order to obtain this, we might 


Engineers, however, 


assumed in most 


town, the difference between twe extreme levels be- 


iug 28 feet. Now, the pressure which is required in 


supplying the lower sections of the town is somewhat 
greater than that which is demanded by the bigh level 
service, assuming the nature of the gas supply in both 
cases to be the same, of course, in every respect. It 
holdars 

the city into 


is very convenient that we have two at our 


disposal, since it is proposed to divid 


1 


two districts, the high and the low level, thus ena’ 


and tbe other for the low pressure service; by adopt- 
supply are fulfilled in a manner as nearly perfect as 
the circumst inces will permit. 

The holder pressure, then, depends upon the na- 
ture of the consumption ; it is determined, therefore, 
by the amount of gas to be supplied and the distance 
to which it must be carried, and consequently is 
largely iufluenced by the size of the distributing 
mains. In addition to the pressure which the gas 
acertain slight pressure under which, at least, the 
gas should arrive at the most distant point of con- 
sumption, this being essential to ensure its combus- 
tion in a most thorough and advantageous manner. 

For want of the data requisite in this direction we 
will assume {that the gas supply in our case will be 
effected satisfactorily by providing a pressure of three 
inches of water. It is proposed, therefore, to pro- 
portion the holders in such a manner that the mini- 
mum working pressure of each will be three inches, 
and the maximum four inches on a water-gauge. 

The working pressure of a holder, evidently, is the 
pressure which is capable of sustaining a column of 
water whose height in inches equals the difference 
the the 
holder. It therefore, both by the 
weight of the holder and by 


between water levels inside and outside 
is determined, 
its area of water surfede ; 
the latter being given, it becomes necessary to su ar 
range the weight of the holder, that, when in its low- 
est ‘position, the pressure which it is capable of ex- 
erting upon the gas shall equal three inches of water 
To this end it is obviously simply necessary to caleu- 
late the weight of a column of water whose base equals 
of the 


height equals the working pressure in inches; or 


the area of water surface holder, and whose 


putting this remark into another form, we have the 
following formula for deterraining the weight required 
to produce any desired pressure : 
WwW 5.2 Ah, in which 
A is the area of the section of the holder in square 
feet, 
h, the given pressure in inches on a water-gauge, 


water one square foot at the base and one inch 
in height, and 

W, the weight of the holder in pounds 

In our case, therefore, the upper or inner section 





of each holder, for a working pressure of 3” 
have a weight of 90614 lbs. 
remark that this is the absolute weight of the holder ; 
apparently, this is diminished somewhat by the fact 
that the sides, being immersed in water, are subjected 
to a loss equal to the weight of water displaced. The 
working pressure is thus slightly reduced; at the 
still another element 


| same time enters in this rela- 


which it exercises on the top of the holder, and which 
The 
reduction in pressure, however, is generally quite in- 


has a tendency to diminish its absolute weight. 


significant, and though the necessary corrections mav | 


readily be made, the above sources of error are usu- 
ally not considered in practice. 

On the other hand, this deficiency in the working 
pressure is more than equalized by the additional 
pressure which is due to the water contained in the 
The interior dimen- 
sions of the cup have already been given : 


hydraulic cup of this section. 
15 inches 
in depth and 6 inches in width, and it consequently 
contains about 10,600 lbs. 
crease the working pressure by about 
Ww 
h=— 
5.2 A 
The remainder of the required pressure, one inch 


of water, which will in- 


. 35 inches 


bling us to employ one holder exclusively for the high | 


ing this course the requirements of the projected gas | 
| erly proportioning the weight of the chains and sy: 


supply proper demands, it is necessary to provide for | 


5.2, a constant, being the weight of acolumn of | 


, must | 
It is hardly necessary to | 


tion, pamely, the levity of ths gas or the buoyancy | 


of water, must be secured by means of the out 
lower section, and for this reason its weight must }\. 
31,269 lbs. The total actual weight of this s 

no matter how light the sheets, ribs, ete., n 
made with a due regard for strength, is, howeye 
somewhat greater than is necessary to produc 
therefor 
must be suitably counterbalanced, while at the gay 


desired pressure ; this part of the holder. 


time the diminution in pressure due to the loss 


weight by immersion, may be counteracted by 


pension rods. 
The distribution, in the holders proper, of the wei 
given above as requisite for the desired working 
sure as well as the design of the details, in genera 
the Lolders, guide frames, and tanks, constitute , 
special problem which we cannot very well afford t 
take up in this connectior. 

STATION GOVERNOR. 
The pressure which is exerted by the gas-holders 


any time depends, as we have seen, upon their hei 


above the water level; the consumption of gas varies 
of course, continually, and in most cases is quite ir 
significant during the greater part of the day. It 


not necessary, therefore, to maintain during t] 


time so great a pressure in the distributing mains 
is required during the hours of maximum or eyoen 
average consumption ; at the same time such a co 





|} is rendered absolutely necessary, if it is intended t 
keep within reasonable limits, the percertage of leak- 
| age, already quite considerable even under the m 
| favorable circumstances. The pressure in the mains 
therefore, must be adjusted from time to time to t! 
lowest minimum compatible with the desired supply 
| These fluctuations in the consumption and pressui 
occur so rapidly and so unexpectedly, that the releas 
| of the gas from the holders must obvionsly be effect 
by means of some apparatus which does not requit 


constant attention, and which shall perform its duty 


both rapidly and automatically. This is accomplished 


| 
| 
| by the use of the station governor, which was on: 
| the earliest and most important inventions of Samu 
Clegg. 

In its original form this governor consisted ofa 
small holder which, being actuated by a small stream 








ie : 
| of gas from the outlet pipe of the governor, worked 


| an ordinary hydraulic valve by means of a beam coun 
terbalanced to any desired pressure; the whole very 
|much resembled the exhaust governor already de 
The slightest irregularity in the consump- 
tion, therefore, produced a corresponding variation in 


scribed. 


the pressure in the governor holder, thereby affect- 


ing the valve. This device, however, was soon su- 


perseded by one in which the desired regulation in 
the flow of the gas was effected by means of a conical 
valve of some length, attached to and suspended 
from the crown of $the holder and working in thefin- 
let pipe of the governor, thereby rendering the action 
| of the instrument more delicate and more certain. 
| One, or generally two, counterbalance levers enabled 
| the necessary adjustment to be made. 

| ‘This form of governor has variously been modified, 
and a large number of minor improvements in its de- 
tails have been introduced; but although it has re 
ceived a vast amount of attention, while much ing: 


nuity has been displayed in its design and construc- 


tion, yet the station governor in general use at thé 
present time does not materially differ, in principle at 
least, from that which has just been described. 

The object of the station governor is to give, under 
a varying initial, a coustant outlet pressure with a va 
riable delivery, and consequently all of the changes 
referred with a few excep- 
tions, with a view mainly of attaining this desidera 


to above were devised, 


tnm. One of the most important of these, no doubt, 
the substitution for 
having approximately a parabolic section ; 


was the conical of oné 


in this 
manner the release of the gas is effected much more 


valve, 


uniformly and with greater nicety. The relative pro- 
portions of the valve and the inlet pipe in which 
operates, vary between very wide limits in the pran- 
tice of different engineers, as also, and to an evec 
| greater extent, does the ratio between the length or 
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depth and the diameter of the valve proper. Bearing 
in mind the laws governing the efllux of gases through 
contracted 


orinces, 


it will readily be admitted that 


the opening for the valve may be somewhat smaller 
than the inlet pipe itself, and in the practice of seve- 
ral eminent English authorities, the maximum open- 
ing of the valve equals one-half the area, while the 
length of the valve equals one-half the diameter of the 
connections, 

The most essential of the several characteristics of 
a good station governor is, without doubt, its sensi- 
tiveness or the promptness and accuracy with which 
it equalizes the rapid and continual fluctuations in 
On the other 


pressure und supply. hand, it is not 


advantageous to carry this much beyond a certain | 


limit, since any further increase in delicacy in the ac- 
tion of the governor is then obtained only by sacrific- 
ing to some extent its steadiness: governors, indeed, 
are occasionally met with so peculiarly liable to sud- 
den oscillations under varying rates of consumption, 
as to be the source of constant trouble and anxie}y* 
particulerly from the fact that, when once they com- 
mence the vibrations continually increase in ampli- 
tude. In the majority of cases this peculiar action 
may be traced directly to a deficiency in the area of 
the holder as compared with that of the bottom of th: 
valve ; and it may be stated, as a general rule, that 
those governors are to be preferred, in point of facil 
ity in maintaining a steady pressure, which have com- 
paratively the greatest holder area; it isnot necessary 
to point out the reason for this since the first glance 
at the nature of the pressures which act on the base of 
the valve and the crown of the holder will render.it 
quite evident. 

The few rules for proportioning a governor which 


are in existence are so entirely arbitrary, that many 


engineers regard them as being of very little practical | 


value; it has been found. that a suffici 


ently high degree of delicacy and, at the same time, 


how éver, 


also of steadiness in the action of the instrument may 
be expected with some certainty, when thearea ef the 
holder is made from fifteen to 
the bottom of 


mark, is demanded by the most approved and recent 


the valve and’ this, we may here re- 


English practice. 


twentv times that of | 


Generally speaking, very few of the various kinds of | 


station governors in Ccmmon use can 
free from the liability to pulsation referred to above. 
In England, however, where a great deal of attention 


has been bestowed upon the subject at issue, several 


be said to be | 


governors have been designed which are practically | 


perfect in this respect: In one instance this was ac 


complished by removing the pressnre on the bottom 
of the valve, thereby eliminating one disturbing ele- 


ment ; in several governors which seem to meet with | 


great favor, the pressure on the valve is equilibrated 
by means of a separate small holder, having an area 
equal to that of the valve and subjected to precisely 


the same pressures as the valve. All of these devi- 


ces, however, attained the desired end only at the} 


expense of simplicity—a cardinal quality in every in- 
strument of this kind—and consequently, as previ- 
ously stated, their use is the exception rather than the 
rule. In this country the ordinary form of governor 
already described, but with a number of slight modifi- 
cations has genecally been found quite satisfactory ; 
some engineers, however, both here and abroad, have 
rejected the use ot the parabolic valve, and have sub- 
stituted for it a plain throttle valve in the main, and 
actuated by the holder through the aid of a series of 
levers. The duty of the station gonernor has already 
been defined as consisting in the maintenonce, when 
once adjusted for a given pressure, of this pressure at 
a uniform figure no matter how great the fluctuations 
in the rate of consumption may be. In proportion, 
however, as the consumption falls off, tha pressure in 
the mains should be diminished, and conseqeuntly the 
governor must be adjusted, generally half-hourly, dur- 
ing the early part of the evening, and at longer inter 
To the ne 
cessity of doing this, a very neat piece of apparatus 
was recently introduced in one of the gas works in 


vals in the course of the night. obviate 


his vicinity, and in which the desired adjustment is | 


mad 


a 


entirely automat 


weight in this is 


along its lever by means of a cam or template rotated 
by meéaans of clockwork, the reby increasing di 
ishing its leverage upon the holder, and const 

the pressure, ina manner determined by th 

of the cam. 

The engineer is rarely called upon to design tl 
station governor, it being like the statio1 t 
standard article of manufacture, and the above 
sion of its principles and its construction was intr 
duced with a view merely of indicating the 
in which it would probably be necsssary to | ‘fora 
good and efficient station overnor 

The governor house of the works is gen¢ 
ted at or near the holders; it should be provided with 
a pressure gauge to be employed for the a ljustment 
with a pressure register, for recording graphi tl 
pressure in the street mains and finally, the 
tion for the governor of each holder shx 
ranged as to form of bye-pass 

before permitting th is to leave the wv for 
distribution, it should be tested once mo 
illuminating power, and it would be well also to note 
whether it contains any traces of impurity, readily 
perceptible by means of test papers, which m t 
prove deleterious when the gas is burnt t too 
late, of course, to remedy any short-coming in these 
respects at this point in the process, but thes« 


vations, when frequently made, will enable the mana 





ger to take the steps necessary to prevent the ir- 
rence of such a deficiency ; at the same time these 
records might be of value in case of com] ) 
the part of the consumer or the autl i f 
carefully and faithfully kept, they t but 

to be data of interest and of immense \y to th 
manager himself. In most of our larger vy 8 t 
care is devoted to these obs« rvations, ar 1 the < 18 
intrusted to experienced chemists; in such instances 
it is generally customary to determi he impurit 

in question, not merely qualitatively but also qnanti 


tatively, at frequent intervals, and by the aid of me 


thods and apparatus, involving every eleme! 


curacy anc. dispatch, which modern science could 
suggest. 

Any attempt, however, to describe and discuss, even 
in a very cursory manner, the numeroas and excellent 
apparatus and methods which the combined and 

| stant efforts of both the chemist and the physicist 
have placed at the disposal of the manager would cer 


tainly not merely prove unsatisfactory, but would 
extend this paper far beyond a reasonable limit We 
will be compelled, therefore, to confine ourselves to a 
brief enumeration of the apparat 

with which the photometer room 
office in every well re g ilated 
riably be provided 





us and instruments 
apd the man r's 


us works should inva- 


In the pholomejer room these are, first and fore 
most, a Lowe jet photometer in one of its numer: 
modifications, and which is preferably used ir yn- 


junction with the more accurate bnt, at the same time, 
less convenient Bunsen Bar Photometer which, too, 
has variously been improved or otherwise modified 
Secondly, one at least, of the saveral apparatus for 





| determiuing the specific gravity of the gas, which has 


been found to serve as a ready check for the accuracy 
of the photometrical observations, a striking relation 


appearing to exist between the density and the illu 
minating power of coal gas; and the apparatus du: 
to Bunsen and based upon the laws of effusion of 
gases through minute orifices, is sufficiently irate 
for this purpose, while its manipulation is more simple 
and more rapid than any other method, the gravime 
tric method for instance 

For the manager's room it would be well to provide 
the instrument known generally as ‘‘ Young’s Sul 
phur and Ammonia Test, or some other ready means 
of indicating qualitatively the impurity in the gas 
Pressure guages, connected with several of t more 


important parts of the works, wo id enable the mana- 


ver to observe at a glance the slightest irregularity 


tw e 
which might occur at his works, thereby locating it 
sufficiently to enable him to check it immediately A 


that in the 
use ful, as also would 


pressure register, similar to 
would certainly prov: 
pressure and Vacuum Register, for recording graphi 
cally all fluctuations, if there be any, of the pressure 
inthe hydraulic main, 
the exhauster. 


house, 





thus serving as a check upon 


(To be convinded,j 
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Notes on the Masonry of the East River 


Bridge. 
: y Francis Collingwood, C. E., Member of the So 
Presented November 1st, 1876 


oa ae 
Continued from page 10. 
METHOD OF -When 
rses in the foundations were completed, 4 setting 


ERECTION the timber 


ted. one near the center of each 


lerricks were ere 

shaft These had masts of 56 feet height, with cross- 
I feet up, and strong back-stays to take the 
thrust [he booms were horizontal, with a buggy 


rsing their length, so that the derrick command- 


ed the entire area ofa circle of about 35 feet radins. 
In Brooklyn, permanent hold backs (dead men) 
vere used for guying to; the system of guys being 


ular, and the three derricks being connected 

by sky-guys. This required a constant tightening of 
ring the sinking of the caisson. In New York, 

the guys were attached to the top of heavy inclined 
struts 40 to 45 feet long, by eye-bolts with long screw 
Che struts were double, with 
ss head of oak. On each side of the bolt for the 
muy was another bolt for connecting the holding 
: rods; these wer finally anchored,to heavy screw 
bolts in the the The struts 
used at first had a spread of 6 feet at the base, and 
the rods, of 3 feet. As the work advanced and the 
\ds were lengthened, this was found to lack in sta- 


threads for adjusting 


a cl 


timber below masonry. 


ty, and the spread was increased to 9 and 6 feet 
tive ly 

dimensions of temporary iron 
work in detail, a load on wrought iron, of 10 tons was 


Ine mputing the 


assumed and maximum strains of 8 tons per 


square inch allowed; the best Ulster iron being used, 





1 for ys, steel or iron ropes 
rick falls, Manilla rope of best quality (44 
inches circumference ), ‘vas always used; and no rope 


wed to be used after it became seriously chafed by 


But two serious failures have occurred with these 
ks. The first was by splitting of a cast iron rope 
on a back stay, when lifting a very heavy stone. 
the were 
and a heavier pattern was made 
the difficulty. The second failure 
un unsound weld in the eye, of a closed 
The open or two- 
jawed sockets have since been adopted, as being safer, 
This socket was also 





investigation it was found that sockets 
too light for the work ; 
which fully met 
was from 
wrought iron wire rope socket. 

i free from any such danger. 
yn a back stay. 

With these derricks, a rise of masonry of 20 to 28 
feet could be set without a change of position; small 
holes being left in the masonry at the points occupied 
which could be filled after the der- 
The cast-iron foot-step of the der- 
ricks had wrought iron rings in top by which they 
could be 

At each successive rising, wrought iron brackets 
nserted in the masonry, as supports for the feet 
derrick struts. By having the iron work pre- 
pared in advance, about one week was required for 


derricks, 


the 
ricks were raised. 


withdrawn, thus saving their renewal. 


were 


of the 


raising the 3 derricks on a pier, and about ten days 
About 80 feet 
above tide), and 120 
feet of the New York tower, were thus laid. 

As a he 


6 for the derricks on either anchorage. 


in height of the Brooklyn tower 


st of 40 feet required 160 feet of rope to be 
led on the drum ofan engine, it was found to be 


inconvenient to take more than this height for a sin- 
hoist; hence when this height was reached a tall 
lerrick was erected at ground level, which raised all 


materials to a platform placed along the face of the 
A railroad track on this, served for transport- 
ing the stone within reach of either of the setting der- 


a fallever occurred. 
was always taken inleading a fall to prevent chafing. 


Great care 
When 


» case of breakage of 


ssible, no leading block was put nearer to the drum than 
20 feet, and the first blocks (which were usually permauent( 
were 18-inch iron sheaves lined wlth metalline, some of which 
have now been in constant use for eighteen months, with no 

erceptible wear, It has been found economical to turn the 
grooves of all sheaves, asa large saving in wear results from 
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ry - 
In New York, at 80 feet height, a second track was | the attachments; fortunately, the occasions when 

built, and the hoist taken to this, from the ground by | such loads were lowered were very rare. 

a gaff attached to the face of the tower. To accom- The balance derricks on the towers had arms of 


mdOdate the increased length of rope, asmaller drum equal length, and the balance weights used were suf 


was made for the engine, so as to avoid the increased | ficient to balance safely aluad of 6 tons When stones 


handled, the 


end was chained down to stones already set, 


leaverage cansed by the extra turns. 
The from the 
scows, and all those used at the stone yard, had the 


balance 
until the 


heavier than thir were being 


derricks used in unloading stone 


stone was run in far enough to be balanced by the 
fall from the engine pass up through a hole in the cen- | weight. Struts under the booms were at time used 
ter of the foot-step and spindle, and out along the 


inglined boom to a block at its upper end. 


in setting a heavy stone at the end of the boom. 
On the Brooklyn tower these derricks were worked 
‘The disadvantage of these derricks for stone setting, | by small steam engines placed on them, and travelling 


is that they only act on the circumference of a circle, | around with them. The steam was brought up from 


avd require the boom to be raised or lowered, to reach | the yard below in iron pipes, and carried to the en 


other points. Most of these were arranged with two | gines in a rubber hose 
fixed inclined struts from the head of mast, for sup- 


ports, 


The travelling cranes were used only on the central 
shafts, and when interfered with by the arches they 
The 
reach 


There were sever.) failures of the derricks with in- ; were replaced by balance derricks. cranes tra- 


clined struts—all resulting from the upward thrust | versed in two directions, so as to 
from the strut—first, from the breaking of the iron 


strap clasping the strut, at its head, 


every point 
underneath, and they were supported by scaffolding 
and in the end | similar to that for the elevated platforms. 
of which the derrick pin turns); and second, from the 
pin in head of mast being pulled out, (not being se- 
curely fastened). 


They are 
safer than the balance derricks, and more expeditious 
in use. 

Another 
splitting of the foot-step ; 


cause of failure was, the The engines used on the work, aside from those 
In the 


end of the drum was used for throw- 


caused by the sides of the | spoken of, were of two kinds. first, an end V 
hole not being chamfered enough to allow lateral mo- 
tion of the In one case the pin ast the 


mast-head, (24 inches in diameter) 


| friction on one 


mast-head. ing in gear, in place of aclutch; and the lowering 


broke 


square | was done by a strap brake at the other end of the 


across, after about four years constant service. | drum. 


| These work with entire safety, but the de- 


All stones, were received, measured, assorted, and 
stored at the stone yard at Red Hook, where 15 der- | well as with the other style, which had a clutch on the 
ricks, and 3 steam engines were in constant use. | 

At each anchorage, 6 derricks similar to those used | Most of these had 
The guying two drums, each worked by a cylinder 8 inches in di- 
was in one system, requiring 7 sky-guys and 10 in- | ameter and 10 inches stroke.* 
clined guys, the load assumed being § tons, on each| For all ordinary weights with fourfold purchase, 85 
of 2 derricks hanging in the same direction; this load 


on the drum for holding the load. 
at first on the towers, were employed. 


was very rarely if ever reached. 
From the heights previously named,’the tower were | particularly when the hoist was up to 80 feet. 
completed by the use of balance setting derricks, and | lowering and setting (the second type of engine was 


a travelling crane; the stone being hoisted to them 


used at the anchorages for this purpose) with these 
engine, link motion, | was done by shutting off steam, and opening to a 
geared to 2 heavy drums, carrying wire rope, of 1} 
These the and | with the valve chest. 
through, an elevated platform, supported by scaffold- | piston then acted as an air pump, and the speed of de- 
ing, and resting on the ground, and anchored to the|scent depended entirely upon the quantity of air al- 


masonry at about every 12 feet of height. 


by a 25 horse-power (nominal 
greater or less degree asmall escape cock, connected 


inch diameter. hoisted stone to, 


The verti- | lowed to escape. 


cals of this scaffolding were compound beams each | 12th. ARRANGEMENT OF worRKS.—From the very out- 


made up of 6 planks, and a center piece, all short; 





set on this work, the fact that steam power is cheap. 
the planks broke joints regularly, were securely spik 


Each 
rope passed over a large wood lined sheave 4 feet in 


er than hand labor has been kept steadily in view. At 
ed, and through screw bolts placed at intervals | the stone yard, the 15 derricks mentioned were so ar- 
ranged that all could be worked by steam. and a se- 
diameter, which was supported by a heavy oak frame | ries of narrow gauge tracks were laid so that the ston 
securely guyed to the masonry, irons being inserted 
for the purpose. 

The vertical support of each frame was a compound | 


beam of 8 planks and a center piece. 


could be brought to them on small stone cars with the 
least possible labor. 


At the towers and anchorages, the permanent tracks 
It was securely 


strutted and anchored to the masonry and the eleva- 
ted platform. The platform and frames were raised 


were of ordinary gauge, 4 feet 84 inches, and turn- 
| tables and switches put in where required for conve 
nient working. The advantages of the wider gauge 
ordinarily for every 8 feet rise of masonry. The were, greater freedom from danger of upsetting a pot 
drums were disconnected for this purpose, and enough | with a heavy load, and also in Brooklyn, the 
rope unrove to allow of the increased height. 

A wire rope backing line joined the hooks of the}, block. 
two hoisting ropes, so that as ene was raised the oth- 


saving 


Until the masonry of the New York tower 
| reached high water, there were two tracks extended 
7 , ; > A 7 - y | » 

er was heuled down by the line. As only one gang of | directly over the work to about the middle points be- 
masons worked on the tower, this was found to be all 
that was required, as the hoisting conld be done faster 
than the setting. 

The average speed of hoisting was from 1 to 2 feet 


tween the derricks. These were suspended on canti 


levers, so as to be entirely free from the work below 
The 
| anchorages were made double (except in Water street, 


and prov eda great convenience. tracks to the 


per second, A greater speed was not desirable, on 


ae : ‘ New York, which was too narrow), and curves were 
account of the difficulty in properly handling the tag put in, wherever observation showed that by so doing 
Hine. ‘ | any obstruction of frequent occurrence could be avoid- 
Owing to the great length of the inclined portion ed, such as trucks unloading at a bonded warehouse. 


of the ropes, there was a tendency in them to take up 
str yke s of 


the engine, and the engineers were always instrncted 


On the New York side, the anchor plates, measuring 
a vibratory motion, synchronous with the 16 x 17} feet and weighing 23 tons, were transported 
from the dock to the anchorage over these tracks. 
er the engine speed occasionally, to arrest this Each plate was suspended between two cars, on a sim- 
action. 


A double eng 
on several accounts, have been preferable to the one 


| ple frame work of timber about 30 feet long; the cars 
ine with cranks at right angles, would, . ia . ‘ 

‘ S acting as bogies. The curves in the track, one of 
which was of 34 feet radius, were greased, and with 
adopted, chiefly for greater smoothness of action in 


lowering. ‘The jerks accompanying this, particularly * Most of the engines of this class in use on the work were 
when w ith a beavy load, brought severe strains on all | made by Louis Osborne. South Boston, Mass, 


. 


Right Aournal, 


point which has been overlooked. 


experi nee, 


blocks under heavy loads. 
limit In oue 


frame-work and all—slipped on its bed. 


brakes: the 


proper tightening. 


ot the blocking underneath; and one or 
=] 


overbalancing. 
on blocking, 
scent of a stone in setting could not be governed so | 


| lewises 
driving shaft for throwing in gear, and a strap brake | 


so lewised falling when swinging over th« 
ises only should be used. 


pounds of steam were sufficient: but for loads of 7 to | 
| 9 tons, steam was frequently carried at 100 pounds; | 


The | 


| made by using the street car tracks for the distance of 


Apail 2, 1877. 


two teams of horses, the plates were e ich hauled to 
the anchorage 1,000 feet distant, in from 14 to? m 


utes 


13th. AcorpENntTs* As is sure to be the case, these 


always happen where least expected, and at some weak 


A system of d 


jnspection of derricks was instituted at the start and 
kept up to the end of the work. 


to the foreman in charge of riggers, a man of lar 


This was entrusted 


Aside from failures already mentioned, 


there were several cases of straightening of hooks 


These were in every cass 


only after long, continned use, and evidently after the 


} 


iron had baen repeatedly strained bey md the elasti 


case, with fortunate escape from s: 


rious consequences, a leading block on a derrick split 


In another case the heel of an unloading derri:k 


Several se 


rious accidents, all the result of carelessness of those 


injured, occurred to men guiding falls on engine 
drums. One or more occurred from defective strap 


woods having worn sv as to preventa 


One occurred from the careeniny 


| of a balance derrick, owing to the improper removal 


two fron 


It should be stated here that these 


derricks were raised 4 feet at a time, and supported 


which was removed piece by piece as 


stone setting required. 


The limestone first received was lewised with round 


These were found to be unsafe, but not un- 


til one or two serious accidents had resulted, by stone 


work. In 


| all subsequent contracts, it was specified that flat lew- 


The size adopted was such 
that the portion entering the stone had a united area 
for the 3 parts, of about 4 inches bottom width, 3 
inches top width, and entering 4 inches into the stone, 
with a thickness of 


; inch. These, when properly 


| driven, never pulled out, with any hoist up to 80 feet 


Bat when very heavy pieces of granite were taken to 


the upper portion of the tower, the surging would 


| sometimes crack out a flake of stone, 1 to 2 feet wide. 
With the descending load, the | 


But one stone actually fell from this cause (from a 


| height of 200 feet), but in several cases the flake came 


out, on removing the lewis, For this reason, a still 
larger lewis was used afterward on the heavier stones 
of from 9 to 1] tons weight. 

Most of tbe 


falling 


serious accidents to men occurred from 
One fell from a gang-plank by allowing his 
wheel barrow to pull him off, and several lives of men 
The 


if the wind near the edge of the work was often 


working on the towers were lo3t by a mis step 
force « 
very great, and, coming as it did, in sudien puffs, it 
became a source of great danger. 

l4th. Siecnaus.—At such a heigth es that of the 
towers, it often difficult to make the men who 
understand signals from those above. 


was 
were below 
This became a source of real danger in hoisting heavy 
stone, as the top of the tower was freque ntly envel 
oped in mist, so as to almost hide it from the engi 
neer. The wind and othe: noises would often drown 
the voice, and at times a sharp whistle was heard but 
faintly. Bell wires were tried, but were so liable to 
become deranged that they were sometimes sources 
of danger. By great watchfulness, the cases of over- 
winding were rare, and no serious results followed. 


The sefest signal was a flag, held well out, and the 


| motions positively made, so as to be unmistakable if 


seen at all. A whistle was also used as an additional 


safeguard. 

15th. ANcHorAGEs.—These rest on timber founda- 
tions, with the spaces between sticks, 2 to 5 inches, 
and filled with concrete. The extreme dimensions of 
the Brooklyn anchorage foundation are, 119 feet 4 
inches by 132 feet. 


It is 4 feet deep, its base reach- 


ing to tide level, and the whole being constantly wet 

. —s 
m 20 
uniform 


by water in the sand. The excavatior was fr 
to 25 feet deep, and the foundation rests on 
bottom of fine sand. 

* The term is used without regard to the injury done (it 
being in many cases very slight) the object being to point out 


the sources of danger on such work. 
i 











The New 





) feet 4 10) 
sto be 138 
sant of the 
ue. The 







xcavation V 
Jean sand a 
ace, ‘The 
depth of 4 t 
[he masc 
starts at 4 f 
high tide le 
their UPPe 
feet 


here sho’ 


ab« ve 


§ 


The v 
have @ 
measur 
8 inche 
main ti 
of 23 fe 
The re¢ 
by sem 
a part 
means 

For 

New Y 
are all 
the ar’ 
carrie: 
tunne 

terior 

a bole 

each | 

betwe 
arour 
inch 

throt 

of g 

towe 

Tk 
the ] 
sonr 
Tl 
sets, 
abot 
radi 
inck 
feet 
cab 
hav 
che 
is d 
toti 
pot 
of | 


as 





tec 





10] 



















































April 2, 18 ici 15 Pioht 3 } 2 
_— / . . ~ o_*? 
April 2, 1877. American Gas Light dournal. 29 
fhe New York anchorage has a similar foundation, The work of excavating f about 47 cents per yard: 
i feet 4 inches wide, but extended at the front so} began February 15th, 18 re nd these with other con- 
5 to be 138 feet long. This change was made on ac- pleted, and the first st 1 ed the cost of labor The 
ene nt of the character*of the bottom across the front | stopped November 2th, to the excessive hardness of the 
ik ie. ‘The ground here had been filled in, and the | approximate cost of the seas f the surface; the caisson finally 
: xavation was continued until a uniform bottom of | yards of masonry laid, was $18 ts whole extent on a mass of boul- 
and ean sand and gravel was reached over the whole sur- | which $13.34 were for stone i 
sted ‘ce, ‘The foundation is all below tide, and has a Work began again June Lit i sson cost about $15.50 per 
os depth of 4 to 7 feet. until December 29th, reaching ¢ y expense. The caisson and filling 
1ed, The masonry of the Brooklyn anchorage, therefore, was again resumed April 6th, 6,898 eubic yards; and the ap- 
5 sarts at 4 feet above tide, and that in New York at/| ted as far as practicable t af revery expense was R20, 70. 
st high tide level. The anchor plates in Brooklyn have | ber Ist, 1875, a total of 24,1 st of masonry laid in the oper 
tl their upper surface at 8 feet, and in New York, at 6 | laid. 
s feet above tide. The general plan of the anchorages Work on the New York hor ik these estimates is very great ; 
wm shere shown. May Ist, 1875, and the fi tor \ t t been done for the New York tower. 
or Masonry.—Bringing the ac- 
K Se the latest date, it is sufficient 
S€ —— —— 636" - that the settlement of the Brooklyn 
— ese . 
O _ oe ee eee Se . e of mpleting the masonry (meas- 
ine [AS nee 1 ‘ ient angles, which were 
rap KS BAS" ., : | ( r the work reached high water), 
L — ere me es a eee ~~—--- i | i 
it a eet Ee LA Ok ee aS ‘ f extremes being 0.08 and 
“4 ‘ e for the New York tower was 
Ree aot . 7 asinine itecabi t rr mdence, but the 
‘ a ee: 
I 13 pti ¢ 3 f New York anchorgge from the 
” j0; © INDICATES SOTTOM OF FOUNDATIONS. Mee. t \ ide when the levels of 
ed +h 2 ———-—|NDICATES BASE OF MASONRY, aS rred to a permanent bench 
ol? in me ss the front, and 1} inches across 
as |; | ----- NDICATES BASE OF COURSE G 2/104, ABOVE M.H.W.y : [ lifference is n » doubt due to the great- 
ee a ee 3 il weight at the rear. ‘The figures for 
nd 91'6" a ee wns : chorage are about the same, but are 
mn ee + 1% 
n- = a " 
< Se. eee a 
oi | ee eee ._ = ympanying this paper, showing the 
In ici eee - ‘ N York anchorege in perspective. 
i - ‘fthe American Society of Civil 
W- {Ai ¢ 
h a aS = 
L < r @s'6" " ” - 7 nq e 
PR SS es eee racemes. | See + yi he . : 
ae a al Bas-Kight Intell 
| 466 Has-Might Intelligence. 
y The walls, both outside and in the main tunnels, | 5th: work was closed December | 
have a batter of } inch per foot rise, The exterior | yards of masonry having beet i United States. 

3 measurements of the cornice are 124 feet, by 111 feet | at an approximate cost of $i4 j patent gas burner which does not 
d 8 inches at rear, and 101 feet 8 inches at front. The 9,50 was for stone; work bs r and give 20 per cent. more 
main tunnels are arched over by semicircular arches | 1876. and the masonry was nknown.— Telegram, 

: of 23 feet span, springing at 62 to 66 feet above tide. | making August 31st. 
vs 7 er) tunnels have vertical walis, and are arched Estimates have not been made uy G Licut AND Coxr Co.-The works 
y by semicular arches of 14 feet span. These were not | work. ‘The increased cost in N : been purchased by Col. Wm. R. 
s SS agen plan, but were inserted to give | etc,, is due to the greater delay hand ( J. R. Baby, and Sylvester Watts, Esq. 
means of communication from front to rear. and to pressing the work, two » the general management of the 
Var 9 > 7 : . > = 99 2 . - : - : 
; For 29 feet above tide in Brooklyn, and 22 feet in employed during the day and t al of the new company is the 
ew York, the stones, except over the anchor plate 8, | one day gang. na Cant he new company will at 
are all limestones, with rock face pitched to a line on Approximate estimates of the P les of mains and build a new 
the arrises. At these heights there is a 10 inch offset | tower, as it stands, show that the mas 
: carried around all the faces except those of the rear | and contingencies (or everythin : 
tunnels, and above this the corner stones at each ex- >), costs per t rd, $ ' 
ngl ‘inn % OAR scar ekg acgle es ie Gas-Licut Co.—At the annual 
terior- o anite. : stones Aantal. tore me AD P * : . * 
“ <a © ) —- aegea-o a 8 vit cludes labor, foreman, machini stockholders of the Vicksburg Gas- 
a bold chamfer, 4 inches broad, cut entirely aroun sar a sar. rent of st 1 scorer at ; 
~ . paces y ing, wear and tear, rent of yard Tonal Hon. R. O'Leary was called to 
se aptrgna at toe corner. The faces | coal, &c., and may be subdivid: f Mr. William B. Cleland requested to 
xetween the chamfers have a draft 14 inches wide cut | , : j : : 
d h d th : fi ; inche . i ; 3 Top of caisson to high tide, per i r innual report of superintend- 
around each, and the surfaces between, pointed to s to ray. abot } : 
Sg as rs »P > 2 | High tide to roadway, about ead, ing the company to be in 
inch prejection The limestone has the same finish | Roadway to springing 
a : « : Srcincinw to ton d with an increase of consum- 
throughout, as at first described. The cornices are | PPTDg!2g P, . we é 
: , ; i prospects for the coming year, after 
of granite, corresponding in detail to those of the Of this, the cost on the ston¢ t} a : 
: aps n of officers was had, with the follow- 
towers. laid alongside the dock, at Red Hi 
The New York anchorage contains 28,803, and | alongside at the pier, averaged $1.10] —-_ . 
the Brooklyn anchorage 27,113 cubic yards of ma-] deduct this, from the cost of each | : . , ss ES 
g 3 NS ir, D. W. Flowerree, Geo. 
sonry. ly given, we get the relative BO ; 
: > ieland, 
[he anchor bars start from each plate in double | cost of stone) of the various } | i ined Wein’ 
5 . . x : reasurer vicnar( vicDarason, 
sets, one curving over the other. They are vertical for | following numbers eS 
: A t é William B. Cleiand. 
about 25 feet, and then curve about 90°, so that the | Relow tide rded.— Vick Herala 
: sta » | om ty 8 yurdec ickshburg Herat 
radius of a circle through the lower pins is 49 feet 6 | Tide to roadway... ; “ ; : 
inches. From this point, they extend to within 25 Roadway to springing 
P : Springing to top.. 
feet from the front edge of the masonry, where the 
: ; ‘ sai . Great &O fe Patrolean Tha amc fa . 
cables are attached. ‘The links of the first three sets In other words, the fi: f ie Petroleu.m—tThe amount of crude petro- 
have a section, 7x3 inches; the next three, 8 x 3 in- | COS! about one and one-half time leach month during the year 1876 has 
ches, and the next three, 9x3 inches. The tenth set | for labor and contingencies as the 120 f ws 
is double in number, and each, 1$=9 inches. The | tide to roadway , and thi . bov Oe) Se rrreeyy oer 763,623 
total weight in each anchorage is about 1,000,000 | *Wice as much. 665,560 “<u 782,223 
: . . The average cost of tl e used ir 4,177 | September ......... 780,600 
pounds. At each knuckle of the chains a large piece | Phe average cost of th le used 0”! O : ber 809.162 
. . . . " ( ay. delivered : Pad Hool was : OUT, De 
of granite is set, with a heavy cast-iron plate inserted, tower, delivered at Red Hook, w tease aang 786 480 
A z . war , , all the * - | - 729 
a8 @ bearing for the heads of the links. | bic yard, varying all th December 454,000 
Aside from these bars, there are heavy bars inser- | bic yard. = 
ted for attaching the cradle and foot bridge cables,| Excavation in the Brooklyn caisson, costs for labor Total for the year. .....-.:eseeseeeeeereeeereesenens $8,938,906 
for attaching the wind guys, and minor irous for tem- | only, including the men on top, al G5.25 per cu- | Daily average.........sswevevecssreareerseoeees ' 24,572 
porary work, | bic yard. Kuuning the 6 air com; aa - 
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Correspondence 





(Correspondents, in all cases, shouid sign their communi 





cations with their names and address in full—not for public- 
ation, unless desired, but as a guarantee of good faith.—Ep. 
Gas Stove Accidents, 
SypenHAM, Lonpon, March 13, 1877. 


Mr. Editor: I beg to =tate for the last sixteen or 
seventeen yearsI and my family have used a ga, 
bath, and never experienced any bad effects from the 
consumption of gas, although I must state that 
properly regutated (by a gas regulator 
turned full on, it will only consume the 


so that when 
proper quan. 
tity, about equal to four burners consuming five feet 
each. I have no chimney in the bath rooin, but I 
have an air brick at the top of the room for ventila- 
tion. Noone should use a gas stove, or yas bu 
unless there is ventilation in the room, 


LOT Rs 


Respectfully yours, 


MaGneus OREN 


Country Laboratory Apparatus. 
40 Beacu Sr., New Yorx, March 22, 1876 
Mr. Editor: I notice in your issue of the 16th inst. 
a paper entitled ‘‘ Country Laboratory Apparatus, 
by Edmard 'T’. Hardman, F.C,S., 
Chemical News. 


extracted from the 

Allow me to make a few remarks on 

Part IT, in which he recommends the use of 
, 


pipe for the estimation of the volatil: 


tobacco 


matter in coal 


A much more simple plan would be to employ a light 
t . 
porcelain crucible of about one ounce capacity, which 


wilt readily hold one hundred grains of coal, 
ceed thus: 
I, Carefully weigh the crucible and cover. 
II. Place the 
grains of chipped coal blue 
gas flame from an Argand or Bunsen rose burner for 
ten or fifteen minutes ; weigh with 
Loss in weight from that of crucible, 
Moisture. 
III. Set the covered crucible with 


and pro- 


uncovered crucible containing 100 


not powdered over a 
cool rapidly re 
cover. cover 
and 100 grains. 
the dried coal 
over a good Bunsen or spirit lamp, and ignite for ten 
minutes or so after all flame has ceased to be given 
off. 


Volatile matter. 


Loss from weight at 


Cool and reweigh. 


it is | 








IV. The residual weight at III over that of cruci- Ventilation of Rooms. 
ble and cover. Coke. : = 
VY. Which ean be burned in the same vessel should Although Mr. Thicke’s paper referred to 
you wish to determine fixed carbon and ash. er details connected with the ‘interior arrar 
The advantages of this method over that recom 


mended by Mr. Hartman are: 
1. No coal fire is required. 
9 


hand for the Argand or Rose burner. 


3. There is no chance of getting either luting or | 


ash of paper among the coke. 


{. The porcelain is not so liable to alter in weight, 


nor absorb moisture in cooling as the pipe clay. 
Respectfully yours, 
G, 


Rosert 8. PATON. 


Analytical Chemist. 





Chemical amd Savntific Repertory. 


PARAFFINE IN Lava Biockxs.—S. Sylvestri has dis- 


Blocks 
The quantities enclosed were sufficient to enable him 


covered the presence of ‘* Paraffine in Lava 
to separate ont and identify several hydrocarbons, 
Che “al News. 


DECOMPOSITION Or or TURPENTINE AT A HiGH 


G. Schultz has examined the products 


OF 
TEMPERATURE 


resulting from the ‘‘ Decomposition of Oil of Turpen- | 


at a High 


was effected in an iron tube heated to a dull red-heat, 


tine Temperature.” The decomposition 


4nd from the black tar which resulted the following 


hydrocarbons were separated out: Bex toluen 


iZene, 


xylen (principally 1 : 3), unchanged oil of turpentin: 


naphthaline, phenanthren, anthracene, 
anthracene. —//id. 


and methyl- 


Errects PropuceD BY THE ADDITION OF FOREIGN 
Boptes To CARBON IN THE PREPARATION OF COKE PEN- 
CILS FOR THE Exvectric Licut.—The addition of cer- 
tain salts of magnesia and lime, especially bone-earth, 
was found to increase the light produced, but the 
flame and smoke accompanying these electro-chemical 
lights appeared such an obstacle in the way of their 
utilization that the experiments were discontinued.— 


lbid 


Heatinc Power or Fvris.—As regards the heating 
of steam boiiers, Mr. Thompson has found, by a se- 
ries of experiments, that, on an average, only 47 per 
cent. of the theoretical heating power of the fuel is 
utilized, the remainder being Jost through imperfect 
combustion, radiation and other causes. Since port- 
able engines have been arranged for straw burning, 
this fuel has become of great importance fer agricul 


tural purposes. Trials at the Vienna exhibition prov- 


| ed that one pound of straw is capable of evaporating 


from 1.81 pounds to 1.97 pounds of water into steam 
of 70 pounds pressure and 305.6 deg. Fah. —Polytech- 


NIC Revie o, 


Cae FricgutTrvut ACCIDENT aT ASHTABULA has arous- 
ed the public to the belief that efficient measures ought 
to be taken to better provide for the safety of railroad 
travelers. We notice that at Columbus, Ohio, a joint 
resolution was introduced in the legislature, instruct- 
in, the governor to appoint three competent engin- 
eers to inspect the prominent railroad bridges of the 
At 
Wilson, of Iowa, offered a resolu- 


State and was laid on the table to be discussed. 
Washington, Mr. 
tion requesting the Conmmittee on Railroads to take 
into consideration and report whether it is wise and 
expedient to provide by law for the appointment of a 
National Board of Engineers, to supervise the con- 
struction of inter-state railroads, so far as safety to 
travelers is concerned. The expediency of urging 
at 


length by the American Society of Civil 


such action as this was discussed considerable 


Engineers 
some two years ago, and several of its members strong- 


ly advocated such a step.—Polytechnic Review. 


Moisture may be determined if you have gas at 


| When the houses were building, omitting 


warming, &c., of houses, the discussion mair 
ipon the question of ventilation, which was 1 
wondered at, considering its paramount im} 
It was debated not only what were the best means {oy 
securing the ventilation of rooms, but also w) 
meant by good ventilation ; and I was sorry to hear i 
suggested, by at least one speaker, that ventilatior 
together with other sanitary improvements, shou 
be pressed upon the poorer classes, and that a } 
ful admission of fresh air into a room could not bea 


| complished without creating draughts. 

agree in that opinion, and there is abundant ey 

in London to the contrary. 
General Cotton referred, for instance, to a w 

St. George’s Hospital, where an abundant suppl; 

| tresh air was admitted by means of vertical tubes, wit) 

So, also, at the Throat and Ear H 


tal, and numerous other places 


yreat success. 
& 


It has been proved by demonstration, over and over 
] 





again, that air admitted on this principal, judic 
| applied as regards the height and area of the tul 


not only keeps an apartment fresh and wholes 
| but the inmates neither feel any 


temperature 
] 


draught 


nor 18 the 
the other 
d, it is equable in all parts of the room, and, there 
fore, 


I was glad to hear 


uncomfortably lowered; on 


| har 


in a healthy condition. 


General Cotton's testimony 


this point. 


I had some tubes fixed in my own din- 


ing-room, and many of my friends have tried then 


and so great was the improvement effected that they 
would not now be without them on any account. 

In codsidering the effect of various methods 
ventilation, many people omitted to take into account 
counteracting influences, and especially the diffu 


sion of gases, and so were led to erroneous conclu- 
sions 

The pressure of the column of air entering a ro 
half the 


jhe room, or less, was neutralized, or nearly so, by 


by means of upright tubes, about height 
the time it reached the ceiling, owing to the highe: 
temperature inside, and was then gradually diffused 
throughout the room by mixing with the air already 
present there. 

An improvement in the system exhibited to the 
meeting by the Ventilation Company, of Victoria 
It con- 


sisted chiefly in an arrangement for cleansing the air 


street, Westminster, was worthy of notice. 
before it enters the upright tube, by means of a box 
fixed in the wall or air inlet, containing a trough of 
water, and furnished with deflecting plates which de- 
flected the air on the water. 

I have found this way effective in arresting dust and 
other dirty particles, which would otherwise find th« 
way into the room. 

The author of the paper proposed to introduce air 
through panels of wire gauze, fixed in doors and win 
but 
it had been found (as pointed out by one or two of 


dows, in order to break the force of the current: 


the speakers) that both wire gauze and cotton wool get 
so soon choked with dirt as almost entirely to prevent 
the air passing through unless frequently cleansed, 
This fact points to the necessity in London and larg: 

nt 
ted for intercepting the dirt without interrupting the 


towns of having such an arrangem: as that exhibi 


free inflow of the air. 

With regard to extraction, it was found that in most 
cases the usual chimney opening or fire-place was suf- 
| ficient, aided perhaps by an additional outlet, such as 

one of Bayle’s Mica Flap Ventilators opening into the 
; flue near the top of the room when there was a quan- 
tity of gas burnt. Even in summer time, when the 
fires are not alight, it was found that the air in a closed 
apartment is changed by means of these vertical tubes, 
| and the tendency to down draughts in the chimn« y 
completely reversed. 
It seems to me that those engaged in designing and 
building model lodging houses and workmen's cot- 
| tages, could not do better than adopt this system of 
vertical tubes, which is the mcst simple, and at the 
| same time the most efficient, method of ventilation by 
| natural currents. 
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nement as the water box or air purifier, and leaving | 
holes in the brickwork for air inlets, these tubes might 

e put in at a cost not exceeding £5 for a six room cot- | 
tage, with means of regulating the supply, and this | 
would represent the expense of laying on a constant 
service of fresh air to the inhabitants, the value of | 
which, from a hygienic point of view, could hardly be 
exaggerated. 

I should deprecate the idea of bringing air into rooms 
through the doors which open on to the staircase or 
passage, because, as was pointed out by the chairman 

Dr. Richardson ), amongst others, in all ordinary con- 
struction the staircase is a sort of stink trap, up which 


ascend and in which are imprisoned al) the smells and of these 


arranged and fully shown, as to be easily understood by any Retort Setter or Bricklaye 


CATHELS’S IMPROVED 
RETORT SETTINGS 


Heat and Wear Well with Great 
Economy of Fuel. 


of WORKING DRAWINGS of Be 


Guaranteed to 


Colored Lithograph copies ds of One to Seven Retorts (so clearly 


r) having been made 


Valuable Settings, they can now be p} etailed SPECIFICATIONS, at reduced rates, 


gases that are generated or given off from the lower | immediateely on 1c« ipt of orders. 


part of the house, and it is well known that the houses 
of the poorer classes do, as a rule, contain very dis- 
agreeable odours, It is also objectionable to admit 
cold air at a low level in a room as it causes chilling 
draughts. 
It would be far better, whenever possible, 
air direct from the outside of the house. 
J. Livesey. 


to take 


Journal Society of Arts. 











Apply to A. M. CALLENDER & CO 1 f the American Gas-Licut Journat, No. 42 Pine 


Street, New York. 


CATHELS’S PATENT 
GAS WASH EE. 


Is an excellent Cleanser of Gas f1 | Ammonia, Sulphur, and Carbonic Acid, reducing the cost of 
UNION HYDRAULIC WORKS. subseq ut nt Purification 30 to 50 per cent N no motive power or attention, beyond drawing off and 
re-charging as trequired. Has no moving part tions to get out of order. Is of moderate cost, 
Ss. CASSIN & co. and is practically indestructable . 
‘ol Germantown Avenue, Philadelphia. Application to be made to the Manufact Messrs, HERRING & FLOYD, Orrtcon Jron Founpry, 
? , 
740 Greenwich Street, New York 
JAS. H. WALKER, SEN. J. H. WALKER, JUN. 
LATE ENGINEER AND SUP’l 





MANUFACTURERS OF 
Fire Hydrants, Station Valves, Water Col- 
Stop Valves for the Use of Water 
Works, Gas Works and Railroads. Also Fire 
iiydrants for Steam Engines, superior to any 
in use. Cast and Wrought Iron Water and 
Gas Pipe, Branches, Bends, Special Castings 
and Fittings, Water Works and Gas Works 
Supplies of all kinds, 


umns, 


Drawings, Specifications and Estimates for Water and Gas 
Works, Iron and Brass Castings, Machine Work in general. 


TO GAs COMPANIES. 


\ JANTED—A SITUATION AS SUPERINTENDANT OF 
—== & Gas Works. Would prefer one with a capacity of 
100,000° feet per day, by one who understands the manu- 
facture of Coa! or Oil Gas Distribution and Pipe Laying, Ma- 
chinist’s work, and all things necessary for practical man- 
agement of aGas Works. Can give best reference. Address 
GAS-LIGHT JOURNAL, 42 Pine Street N. i. 427-1t 





H. R. SMITH & CO., 
COLUMBUS, OHIO, 


MANUFACTURERS OF 


CONSULTING 





CAST IRON GAS & WATER PIPE, 


BRANCH CASTINGS, LAMP POSTS, Etc. 
(Pipe from three inch and upwards cast vertically in 12 feet 
lengths.) 


HEAVY vse LIGHT CASTINGS OF ALL KINDS. | 
DAILY CAPACITY 125 TONS. 
2 Our Works connect direct with eleven railroads center | 


ing in this city, giving us unequalled facilities for shipping | 
to all points, at the lowest rates of freight. 405- ly 


FOR SALE, 


] ALF INTEREST IN A. SMALL 
GAS WORKS Inathriving town of four thousand in 


habitants. Has 2000 feet Natural Gas per day. For particu 
A. W. MORTON 


22 Platt Street, New York. 


lers apply to 
426— 





| 


AND PROFITABLE | 


MILWAUKEE GAS-LIGHT CO 


JAMES H. WALKER & SON, 
CONSTRUCTING 
GAS ENGINEERS 


CONTRACTORS FOR THE ERECTION & WORKING OF GAS WORKS. 


Application. 


and 


Plans and Estimates sent on 
ROOM 16, 408 MILWAUKEE STREET, 


MIELWAUREE, 


REFERENCES. 


Hon. ASHAEL FINCH, Pres’t Milwaukee G ALEX. McMILLAN, 
E H. BROADHEAD, Pres't First National Bank C. W. LOBDELL, Pres’t Moline, IIL, 
JOHN JOHNSTON, Marine and Fire Ins. | 1. J. RANDALL, Winona, Minn., Gas Co. 

JAMES RUSSELL, Superint Winona, Minn., 


PRICE LIST 
FIRE CLAY GAS RETORTS. 


12’ x 20" «9 in length $19.5 


Pres't La Crosse Gas Co. 
Gas Co. 


Gas Co. 


= 


CAMPBELL, BRICK & CO., 


MANUFACTURERS OF 


CAST IRON PIPES, 


5bUO 
14" x22'x9 “ 22.75 FOR WATER AND GAS, 
15'x24'x9 ' 24 50 Office 112 Leonard Street, N. Y. 
Ropert CAMPBELL. 
Gas Companies. Managers, and others interested, are r¢ “ ; AMPBELL 
quested to notice the above Price List. The pr are f Ritey A. Brick 
cars, Cleveland, o., and Retorts will be shippe any t | W. W. CampBeE.Lu. 


in the United States at FOURTH CLA R.R 


“ Brooklyn Clay Retort 
Super ior in ever y respect 
to any Gas R etort made on this Contine 

Orders can be partly filled within tl 
Improved “Settings,” Furnace Brick, Etc. 

Orders and particulars, 

L. M. MOYES & CO,, 

Gas Engineers 

Cleveland, Ohio. 


of the very best quality, 


AN D 


FIRE-BRICK WORKS, 


VAN DYKE STREET, BROOKLYN, N. Y¥- 


‘ 
ree weeks ré 


33 


EDWARD D. WHITE, Surviving Partner of the late finn 
K BRICK & CO 402-ly 


NOW READY AND FOR SALE, 
FODELBE’S 


System of Bookkeeping 


FOR GAS COMPANIES, 


31 Ontario St., 


426—2t 


WHEELER & WINTERTEEN, 


INSPECTORS OF 


: Price $5, which snould be sent either in Check ( 
Gas Meters and Repairers. | or tegisterea Letter, k, P. 0. Order, 
Blank Books, with printed headings and forms on this sys- 
Gas Companies having Meters to be repaired y please | tem, will 
inform us. The best references given from different Gas 
Companies and State Inspectors. Address for ' _ off 


we Supplied to Gas Companies, by applying to W. P, 
FODELL, PoNacelphia, or 
A. M, CALLENDEK & C%.,, 


\ 513 Fourteenth St., Washington, D. U, {il-unt | Office GAS-LAGHT JOURNAL, 42 Pine St,, N.Y, 
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CINCINNATI'GAS "WORKS. ERECTED 1871-72-73.—WM. FARMEK, Ena. Y LACLEDE GAS WORKS ERECTED 1872.—WM. FARMER, ENG. 


WILLIAM FARMER 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY BUILDING, Room 95, New York. 


1c) 








WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description of buildings. , Will 
furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 


PATENTEE OF THE FOLLOWING INVENTIONS 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 




























] 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. 
ar 
REFERENCES 

GEn. Cuas. Roome, President Manhattan Gas-Light Company, N. Y. | GEN, A. HICKENLOOPER, Vice-President Cincinnati Gas-Light Co., Cincinnati, Ohio 
A. W. BENSON, President Brooklyn Gas-Light Company, Brooklyn, N. Y. FREDERICK CROMWELL, Vice-President Laclede Gas-Light mpany. St. Louis Mo pe 
W. W. Scarsorovea, President Cincinnati Gas-Light Company, Cincinnati, Ohio. C, VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. ¥ 
8. L. Husrep, President Laclede Gas-Light ( ompany, St. Louis, Mo. JAMES R, SMEDBERG, Consulting Engineer, San Francisco, Cal , 
Professor B, SILLIMAN, New Haven, Conn. Prof. HENRY WURTZ, 12 Hudson Terrace, Hoboken, N. J 


T. DEAN, Pres't. fH. N, Smrru,Treas. SHICKLE, HARRISON & CO,, | NATIONAL FOUNDRY 
| 


8. F. DEWEY, V. Pres. OFFICE OF ic Has. F. DEAN, Sec. 
ST. LOUIS, MO., AND PIPE WORKS. 


THE GAS-LIGHT CO. OF AMERICA MANUFACTURERS O | OFFICE AND WORKS—CARROLL, PIKE, SMALLMAN '« 


Nos. 63 and 64 Drexel Building, AND WILKINS STREETS, 


P. O. Box, 5131. NEW YORE. bast Iron Pines (or Water & (as. Cee ee 


rg 
GAS HOLDERS, Iron Roofs for’ Retort Houses and WwW Vi e _ A | I I I i . 


THE GAS-LIGHT COMPANY OF AMERICA, owners of Depots, Condensers, Washers, Purifiers, Centre Seals, By. er _ a 
the Patent Processes for making ILLUMINATING GAS from | Passes, Valves, and all special Wrought and Cast-Iron work | aoeapeiaee st ail ete ot GAB — ATER : IPE 
" Ra required in Gas and Water Works. ANUHES, CONNEULIONS, 15, BLDUWS, ane 
PETROLEUM and its products, known as the Healers in Lead and Hemp Packing. all CASTINGS USED AT GAS AND 


G 1 d R d | All our work guaranteed first class and prices low. WATER WORKS, 
aie an an | We offer special inducements to parties wishing to pur- 
AND pees eee hase. My Pipeis Smooth, regular in weights, and cast ver- 


Wren and Barker Patents, THE LOWE GAD PROCESS a from 3 inch and upwards, cast in 12-ft. lengths. 
62” SEND FOR CIRCULAR AND PRICE LIST._g 


S 
are prepared to treat with Gas Companies and Manufactur- IST. aes 


ers of Gas for the use of said processes. . A. - : ~ 7 oe 
An examination of the merits of these inventions as dem- S STEVENS & CO, Ss. DEC AT U (ea SM iT rf ’ 





onstrated by practical experience in alarge number of Gas SOLE AGENTS. 
Works employing them, will not fail to convince the intelli- |. 7 
igent Gas Manufacturer of the great advantages derived ROOM 87, ASTOR HOUSE. > 
from their use, ——— - 
Gas of unexceptional quality, of high illuminating power is P, O. Box 1110, NEW YORK. 
made at many of these works by these processes, at a cost of AND 





from 40 per cent. to 60 per cent. less than an ordinary quality 


of illuminating gas can be made by any other methods in use. 400 130 WatnoT StRErt, PHULADELPHIA. S D 
~ S) a dy 


Gas Companies generally may easily, and at small out!sy 
making the aecese*ry change S in manufactur apr aratus, 


ad » C4 
‘cuir S| | 6 BROWN & OWEN, | Foundry, Cor. of York and Moyer Streets 








The Company respectfully refer to Companies using thes¢ PHILADELPHIA. 
processes in this city, Reading, Penn., Chicago and else- MANUFACTURERS OF .. : 
where, and especially to the Mutual Gas-Light Company of Several Thousand 2, 3, 4, 6 and 8 Inch ke 
Detroit Mich., whose works more nearly conform in al! de VER IESCRIPT r > ast Lron Gas and Water Pipes on 
tai.s of construction to the original plans of the inventors EVERY DESCRIPTION OF C tan “Ene ee . t i % 
tuan those of other Companies. hand, for immediate delivery. 


For Correspondence, etc. , address to office as above 


ceca 18 and Water Works Suppligs,| “2s 


CHAS. H. MEYER & CO., 
GEO. W. DRESSER, Particular attention given tothe alterations of old works 


es a ; ‘a8 227 Chestnut Street, Philadelphia, Pa., 
Estimates anc rawings furnisned, | 
CI V IL ENGINEER. Address all communications to ea a 

+RINITY BUILDING 20th and Filbert Streets, |LAVA TIPS AND SCOTCH TIPS. 


| ALL ORDERS DELIVERED FREE TO NEW YORK, 
100M 80 i111 BROADWAY); 420-ly PHILADELPHIA, } dd-.y 
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A.C. WoOoOD’Ss PIPE CUTTER. 


PATENTED MAY 23rd, 1876. 


THIS IS THE ONLY HAND MACHINE IN THE WORLD FOR CUTIING 


CAST IRON .PIPE. 











pe zz a? % 
i /* AN 
Ly \ 























It will eut Cast or Wronght Iron Pipe, Shafts, or Columns of any size, making a clean, smoot! I quar 


A Continuous Line of Pipe in a "Trench or Building 


cut, as well as Loose Pipe. 


Our Machinee for cutting 30-INCH PIPE have been furnished to the Manhattan and New York Gas Light Companies, and operate to their entire satisf ac 
The smaller sized Machines have been in practical use for more than a year, with the most satisfactory results. For further information address 


A. C. WOOD, Syracuse, N. Y. 
Or Messrs. HERRING & FLOYD, No, 744 Greenwich Street, N. Y. 





CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


CHAPMAN GAS VALVES. 


Office and Sales Room 75 and 77 Kilby Street, Boston. 








These Valves have been in use for several years, and are pronounced by all who 
have used them to be 


The Best Gas Valves Ever Made. 


They afford a direct passage the full size of the pipe. The seats are made of an 
alloy similar to Bassirr metal, specially prepared for the purpose, and superior to all 
other metals used for the seats of Gas Valves. It does not corrode under any circumstan 
ces to which it is exposed. 


There is no LIABILITY OF COHESION between the Gate and Seat, and the Valves can 
be relied upon to sHUT TIGHT and OPEN EASILY at all times—an important desideratum when 
used for street mains, in cases of fire. 








We refer to the following named Gas-Light Companies among the many that have 
used these Valves: = , “ 

BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. SOUTH BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 
CAMBRIDGE GAS-LIGHT COMPANY, CAMBRIDGE, MASS. CHARLESTOWN GAS-LIGHT CO., CHARLESTOWN, MASS, 
NEWTON & WATERTOWN GAS-LIGHT CO., WATERTOWN, Mi 8S. % LYNN GAS-LIGHT COMPANY, LYNN. MASS 
LAWRENCE GAS-LIGHT COMPANY, LAWRENCE, MASS. | FITCHBURG GAS-LIGHT COMPANY. FITCHBURG. MASS. 
PEOPLES GAS-LIGHT COMPANY, BROOKLYN, N. Y. CITIZENS GAS-LIGHT COMPANY, NEWARK. N. 7. 
CITIZENS GAS-LIGHT COMPANY, BROOKLYN, N. Y. WILLIAMSBURGH GAS-LIGHT CO., WIRLIAMSBURGH. w. 7 

GAS AND WATER VALVES } INCH TO 36 INCHES DIAMETER. STEAM VALVES 4} INCH TO 12 INCHES DIAMETER. 
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sniitnnie apna NEW YORK AND CLEVELAND 
THE GAS COAL COM’Y 
' . ’ | | 2 tn SA =, , 
PENN GAS COAL COMPANY Of Pittsburgh, Pa. 
OFFER THETR MINERS AND SHIPPERS OF 
COAL, CAREFULLY SCREENED, oe we wane. 
AND PREPARED FOR This Company is prepared to furnish any amount of 
justly celebrated, and acknowledged superior GAS CO 
c+ \ Conky Pw Re | @ | i, ES | any point reached by railroad or navigation. on most 
> . N J ~ -& J i | | | | able terms. 
a ia pa Wr —— Sa General Office—384 Penn Avenue, 
| PITTSBURGH, PA 


Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, | 


m the Pennsylvania Railroad, and on the Youghiogheny River. 
OFFICES 
90 Wall Street, New York, 
é 

PLACES OF SHIPMENT. 

Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich Wharves, Delaware River. 
Pier No. 1 (Lower Side), South Amboy, N. & 


CANNELTON COAL COMPANY. 


OF 


No. 11 Merchants Exchange, Phil’a. 


366-Ly 





WEST VIRGINIA. 


Offer for sale the following Coals, from their Colliery at CANNELTON, Kanawha County, West Vir 
delivered at RICHMOND, Va.: 


CANNELTON CANNEL, 
acknowledged to be the most valuable ENRICHER produced in this conntry, a gross ton yielding 10,000 
ubic feet of GAS of 64°54 CANDLE POWER; COKE 382 bushels, of good quality. 
CANNELTON CAKRING COAL. 


MAXIMUM YIELD, 5.06 cubic feet of Gas per pound of Coal—A yield of 4°78 cubic feet per lb.. 
—gave 16 14-100 Candle-Power. 
COKE, of very fine ouality—1453 pounds produced from one ton of coal 
J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 
(PERKINS & JOB, 27 South Street.N. . 
91 State Street, Boston. 


(H. W. BENEDICT & SON, New Haven. 


PROVINCIAL GAS COALS. 


The undersigned are prepared to execute orders for the} 


ginia 


SALES AGENTS 


BLOCK HOUSE, 
INTERNATIONAL, GLACE BAY, 
CATE DONIA,. and LINGAN COALS. 


For delivery at any Port in the United § tat 


PERKINS & JOB, 


91 Srate Street, Boston. ©7 Soutn Street, New York 


THE WAVERLY COAL AND COKE CO. 


Offer for Sale the 


YOUGHIOGHENY COAL 


DOUBLE SCREENED, 


from their Colliery at Smith’s Mills, on the | Youghiogheny River, thirty-seven anda half miles southerly 
of Pittsburgh. This Ooal has the preference in Pittsburgh over all other YOUGHIOGHENY (MAL for 
GAS PURPOSES. 





The facilities of the WAVERLY COMPANY are unsurpassed by thosqpf any other Company on the 
Youghiogheny. 


Branch Office—C, & P. RR. Coal Pier 
CLEVELAND, OHIO 

WILLIAM A. McINTOSH, Presick 

A. CARNEGIE, Vi 

W. P. DE ARMIT, Treasurer, 

THOMAS AXWORTHY. 


e-President. 


Agent 
t Cleveland, O 


PEYTONA CANNEL COAL, 
FROM WEST VIRGINIA. 


Yields over 13,000 feet of Gas per ton. At ten thous 
feet (standard yield) the illuminating power is over 43 

Purifies 4,510 feet to the bushel of jime. 
S E,. LOW, Secretary, 


Office, 58 Broadway 


RECMOWV AT... 
BUTLER’S PATENT 
Coke and Coal 


SCREENING SHOVELS 


MADE FROM BEST MAL- 
LEABLE IRON AND STEEL 


FURNISHED WITH LONG OR D 
HANDLES 

Perfect im their operation. is very 
strong, and from their great durability 
vastly more economical than any sub- 
stitute. Refer toall the principal gas 
Companies in the country, who ac- 
knowledge them as the “ne plus ultra 
of Coke Screening Shovels, 


4 


dles, 


Orders addressed only to 
HERREING & FLOYD, 
Sole Agents, 
740 Greenwich St., N. ¥.- 


¢2 I still retain the original SABBA 
TON LETTERS PATENT, and have granted 
no rights or privileges to any othet 
parties. 


NEW YORK SHOVEL WORKS. 


MANUFACTURERS OF 


SHOVELS, SCOOPS & SPADES. 
SHOVELS AND SCOOPS A SPECIALTY 
For Gas-Light Companies. 








DEAN’S PATENT 


COKE SCREENING SCOOPS. 


Frames are 12 by 18 inch, seven bars, best Malleable Iron 
They can be’made$to screen any Size desired. 
Price, A No, 1, per dezen, $40. 

A. SEE & SON, 
404-ly 1358 Broadway, N. Y- 


To Gas Companies. 





Full particulars can be had by addressing 


PERKINS & JOB, Agents, 
27 South Street, New York. 
91 State Street, Boston. 


\ TANTED—A POSITION AS SI PERINTENDENT IN A 
small Gas Works In the West or South West, by a 
practical Gas Superintendent. Address 

GAS SUPERINTENDENT, 


425—2t Office of this Journa 
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EXHAUSTER:; 


WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manuf'rs, CONNERSVILLE, IND. 


S. S. TOWNSEND, General Agent, 


31 Liberty Street, NEW YORK. 




















1eT 

, ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 

. It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of ores 
- . Every part requiring care or attention, is external and easily accessible, All changes, adjustments, and repairs are made from the outsides 
“ | The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, and a great saving of power effected 

ty They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 

0 | We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 

ac. |g We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, ete. 

sain Send for Illustrated Catalogue, giving details of capacity, speed, power required, price, and references to parties using them. 

: P. H. & F. M. ROOTS. 

. THE NEWBURGH MANHATTAN lu. H. CAUTIER & Cco.. 


Orrel Coai Company, 


Mines at Newburg, Preston County, W. Va. 
Company’s Office, No. 52 8. Gay Street, Baltimore, Md. 
(, OLIVER O'DONNELL, Pres't. 


CHAS. MACKALL, Sec’y. 





Cuas. W. Hays, Agent in New York, Room 7, Trinity Build- 
£, 111 Broadway. 
~ This Company offer their very superior Gas Coal at lowest 
. market prices, 


It yields 10,996 cubic feet of gas to the ton of 2,240 Ibs, of 
d po gmengeme power, and of remarkable purity; one 
ishel of lime purifying 6,792 cubic feet, with a large amount 
f coke of good quality. 
It r as been for many years very extensively used by various 
Companies in the United States, and we beg to refer to 
the Manhattan, Metropolitan, and Ne w York Gas Light Com- 
panies of New York; the Brooklyn and Citizen’s Gas Light 
Companies of Brooklyn, Nj Y ‘; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Ga» Light Com- 
any, Providence, R. 1. 
Be st dry coals shippe d from Locust Point, wharves, and 
prompt attention given to orders for chartering of vessels, 
t%4-ly n 


.. 


THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


lo Gas Light Companies throughout the country. 

gents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 
BANGS & HORTON, No. 31 Duane street, Boston. 
Mines in Harrison County, West Virginia. 
Wharves Locust Point, ’ é 
Company's Office, 15 German St., f Baltimore. 

Among the consumers of Despard Coal, we name: Man- 
attan Gas Light Company, New York; Metropolitan Gas 
ght Company, New York ; Jersey City Gas Light Company, 

; Washington Gas L ght Company ; Portland Gas Light 
{ wR, Maine 


*,’ Reference to them is requested Wt. 





FIRE BRICK & ENAMELLED CLAY 


RETORT WORKS. 


ADAM WEBER, 

(Successor to MAURER & WEBER.) 
|PROPRIETOR, 
Office and Works, 15th Street, 
Manufactures of 
FIRE BRICK AND TILES, 
Of all shapes and sizes, 

FIRE MORTAR, CLAY AND SAND. 


sm Articles of every description made 
notice, 


JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES, 


Avenue ¢ 


to order até 








Works, 1Sth, 19th, 20th and Railroad Street, 


Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa. 


N.B.—Pipes fro 8-inch and upwards cast in 12 ft, lengths. 


6@™ Sond for Circular and Price Liat 


CORNER [OF 
GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick an? 


Fire Sand in Barrels, 
1LWAYS ON HAND. 


J. H. GAUTIER. 
C, E. GREGORY. 





CAS MACS. S 
Gn 


238 CANAL ST 
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M‘NEALS & ARCHER, | HN? KENNEDY, [> 


BURLINGTON. N. J, Hoy. Hennedy &Co The 
GAS ENGINEER AND CONTRACTO!I 


For the Erection, Alteration and Extengs; 
of Gas Works. 











PLANS, SPECIFICATIONS AND ESTIMA 
Office 111 Liberty Street, P.O. Box 4 


jesquery 
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Flange-Pipes 
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CASI IRON fare : | 
FOR WATER AND GAS. ide cat senate 


NEW YORK lron & Machine Works 
FIRE BRICK AND CLAY FERRIS, WOLCOTT AND DYKEMAN STREETS, 


Retort Works. South Brooklyn. 


MANUFACTURERS Of every kind of Gas Machinery, Ret 
be Established in 1845. gg Bench Castings, Wrought Iron Work, Multitubular and 4 
Condensers, Washers, Scrubbers, Purifiers, Exhausters wi! 
every equipment complete for large or small Works, 


B. KREISCHER & SON 
— GAS-HOLDERS, 








Branch works at Kreischervilie, Staten Island.) 








5S Goerck Street, cor. Delancy, N. % TELESCOPIC OR SINGLE: 
GAS RETORTS, TILES & FIRE BRICK Iron Roof Frames with Cornice Gutters, covered w 
Of all shapes and sizes, rugated Iron or Slate; Iron Doors and Iron Pivot B 
FIRE MORTAR, CLAY AND SAND. rr a eer ee see MMes Eade, ¢ 





4 jars and Screws, Stop Valves, Tar Valves for Revula 
Articles of every description made toorder atth Dip in Hydraulic Mains, Pressure Governors for Stre: 
1ortest notice . Q 
— one m es Mains, and Compensators for £>: iausters are 1 
B. KREISCHER & SON if ompe t : auste ben are uDrva 
euetuianiieiattientigiicinitinntiaatens for unvarying uccuracy Steam Engines, Boilers, Etc. Et 


BE WV EB I~ a ANS | I @ > W A R ID : Post Office Box 2,348. Office 111 sbi streev, 








} 


GEO, STACEY. HENRY RANSHAW WM. S TACEY 





GEO. STACEY @& CoO., 
MANUFACTURERS OF SINGLE AND TELESCOPIO 
GAS-HOLDERS., 
AND ALL KINDS OF 


Cast and Wrought Iron Work = 


‘om ‘Aeip 
e414 punosy 
4 ‘odig uleig 


i Used in the Erection of Gas and Coal Oil Works, = 
trang = . 
evenseneuans % Foundry on MILL STREET; Nos. 33, 35, 87 and 39. _— 

aan oy . , > anppim 
ty , Office and Wrought Iron Works on RAMSAY STREET C!: : 
a » | cinnati, Ohio. ] 


REFERENCE, 
Cincinnati Gas-Light Co. Jaton Rouge, La., Gas Co. 
Indianopolis Gas Co. Saginaw, Mich., Gas Co. 





Clav Gas Retorts 
Retort Settings, 


oul 





Dayton, O., Gaslight Co, | Oshkosh, Wis., Gas Co. 
OFFICE, 916 MARKET STREET, ST. LOUIS, MO. Sorina. Oo Gaon postin, 1a, Gas Co 
GOODS CAREFULLY PACKED IN CARS AT WORKS FOR ALL POINTS. aa: ak ane Cartinyiie, ll. @ae Co. 
sects ‘ ' Portla n d CO 2W en t : Fepeun, Midian test ~ Hamilton, Ohic, Gas Co. si 
| eee * thy a a Re 
Ro m a iL) C ement, , RT. Coverdale, Eng’r Cincinnati, Sas othern. ‘ 


Keene’s White Cement, 
‘Sellars Gas Cement. WREN’S GAS WORKS. 





English Fire Brick, No. 1, $30 per M. Corner of Jay and Water Streets, 
“ Silica Fire Brick, $60 “ BROOKLYN. N. Y. 
IMPORTERS. HAvixe GRANTED THE USE OF ONE OF 








1 ™ my Patents to the Gas-Light Company of America 

Ss. L. MERCHANT & CO. aud settled my claim against them, I inform the professio! 
6 . : , ’ | that [ continue to erect Works and sell Licenses to nse my 

76 South Street, New York, | Patents for making Gas from Petroleum. 


RR. TD. WOOD > ax C 1 > Corner Maiden Lane. "844-ly | You can enrich your Coal Gas to any desired standard, by 
79 st?” Remit 10 cents postage for “‘ Practical Treatise on | US#g my process, in the simplest manner, and much cheape! 


PHILADELPHIA. Cement. ) than by any. other’ method. 


MANUFACTURERS OF —— ate 397 W. C. WREN. 
KI D Dp? i? ae 


CAST IRON PIPE Cas Consumers’ oie! Gas Engineers, 


FOR GAS A ND ‘ WA TE R | out an es every Gas C onsumer to ascertain at a glance, with- AND PARTIES ENGAGED IN THE BUILDING OF 


tany previous knowledge of the Gas Meter, the quantity 
and money value of the Gas consumed. Also the best method ™ ~< Ww > o™ 
P t V 1 E of obtaining from Gas the largest amount of its light. GAS ORK SS, 
Lamp os S, a ves, tec. It will be to the advantage of Gas Companies to supply | 
; e | their Consumers with one of these Guides, as a means of pre- | who desire information re garding PETROLEUM GAS, either 
Mathew’s Pat. Anti-Freezing Hydrants, | venting complaints aris‘ng from their want of knowiedge in | for use pure or for enriching, are requested to address, stat 
regard to the regiw ation of their meters, For sale by | ing particulars, 


400 Chestnut Street. s- A, M. CALLENDEK @ UG, ifs J. D. PATTON, 


Pine Street, New Yorx, Room 18, Treverton, Northumberland Ce’ Pa, 








(} 
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& SAYRE MANUFACTURING COMPANY. 


The eslenic Patent Gas Exhauster Continental 
GREENPOINT. BROOKLYN, N. Y. 


TURER OF , 


And Patent Compensator., 
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DAVID 8S. BROWN, Presi 
BENJAMIN CHEW, Treé 
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WILLIAM SEXTON, Superinten 
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ESTER IRON w 


OLOUCESTER CITY WJ, 


Company’s Oijifice, 


MITCHELL, 


Cast Iron Cas & Water Pies, Si pas it ytrants CasHolders te 


Ottice No. 6 North Seventh § » Philadeiphia, 


ROWLAND, 


Work 





AS-FIQOrLDERS 


‘ts, Hydraulic Mains, 


Manufacture and 


& SON, 


1 Works 


inh Chestnut St,, 


APPARATUS FOR GAS 


Wrougnt Tron Roof Frames, 


rts and all castings re- 
t and most improved 
i ens and EXHAUSTERS 


PURIFIERS, varying 


purifying ca pacity. 


Wr ought Tron Lime Sieves 


GAS. HOLDERS, 


AND SINGLE 


ispension frames. GAS GOV- 
STREE! MAINS, from 14% to 
rGAS, Street Main con- 
DS, DRIPS, SLEEVES, etc, 


, for both Water and 


Wrought Tron Work. 


required in and about 


226-tf 


JESSE W. STARR, JR, 


TYRCONNELL GAS COAL., 
EI "] COUNTY, WEST VA. 


52 8S. Gay St., Baltimore. 


retary. 
111 B’way, N. Y. 


imore, Md, 


) Gas with an illuminat- 
sushels of very superior 
clinker Od-ly 


& CO., 


CHANDEL IE iRs ! 
ced 
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, Warranted best Time- 
1ents, &c 


546 BROADWAY 


NEW YORK 


Fixtures for Churches 






































The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 


the ORVINARY CONSUMER. 


American Gas 
~INTERNATIONAL--1 


HARRIS, 





———eeeoers> EOE EO 


The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


FOR THE FOLLOWING REASONS : 


with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, 
Secretary, pro-tem. 


AMERIVAN. 


Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash- 


ington, D. C. 


Pror, F. A. P. BARNARD, 8.T.D., LL.D. , President of Columbia College, N. Y° 


Pror. J. E. HILGARD, Washington, D. OC. 
Puor. J. C. WATSUN, Ann Arbor, Michigan. 


Generar HENRY K. OLIVER, Salem, Massachusetts, 


GEORGE F. BRISTOW, New York. 


Signed—A. T. GOSHORN, 
Director General 


GROUP JUDGES. 


P. F. KUPKA, Austria. 





Light Hournal. 
1876--EXHIBITION. 


GRIFFIN & CO., 


i2vthand Brown Sts., Philadelphia, and 49 Dey St.. 
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N.Y. U.S, A., 


J. KR. HAWLEY, 
President. 


FOREIGN. 


Srr WILLIAM THOMSON, LL.D., D.C.L., F.R.S., Groat Britain. 
JUL. SCHIEDMAYER, Germany. 
Mr. E. LEVASSEUR, France. 


EDW. FAVRE PERRET, Switzerland. 








HERRING & FLOYD, 
Oregon Iron Foundry 


7138, 740, 742 and 744 Greenwich 8t,, N. ¥ 
MANUFACTURERS OF 


ALL KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS, 


BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIP CONDENSERS : CONDEN- 
SERS; SCRUBBERS, 
and XHAL 
eX AU STERS 
avf relieving Retorts from pressure. 


BENDS and BRANCHES 


of all sizes and description. 


FLOYD'S PATENT 
MALLEABLE RETORT LID. 
SABBATON’S PATENT 
FURNACE DOOR AND FRAME, 


SELLER’S CEMENT 





1842. DEILY & FOWLER 1877. 
LAUREL IRON WORKS. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 
‘MANUFACTURERS OF 


GAS HOLDERS, 


SINGLE AND TELESCOPIC—WITH CAS7 
a WROUGHT IRON GU"DE FRAMES. 


are prepared to furnish Holders, Wrought Iron Roof 

Bench: cena, Gondensers, Scrubbers. Purifiers, 

is, Tees, and all other Iron Work connected with 

Gas orks. Previous to 1868 our Mr. D. built nine Gas Works 

Holders. Since that date we have built three 

Gos Works and forty-six Holders. We superintend in person 

the erection of all our work, and would refer to the Gas Com- 

= — following places, where we have built Holders, 
since : 


Lancaster, Pa. Barnesville, 0. 
Williamsport, Pa. Franklin, Ind 
Bristol, Pa. Jacksonville, Ill. (2) 
cae Pa. Joliet, Ill 

Pr Lawrence, Kansas. 


Hazelton, Ba.) 


Jefferson City, N. O°, La 
Freeport, Pa. \' 


Algiers, N. O., La. 


i am eg Pa. ee aang Mich. 
Pit Buffalo, N. Y. 
Bethtehora. 9), Pal Ogdensburg, N. Y,. 
Saaron, Pa. averly, N. Y. 
Canton, Pa. Little Falls, N. Y.! 
Annapolis, Ma. Penn Yann, N. Y. 
Parkersburg, Wes Watkins, N. Y. 
Lynchburg, Va. Gloucester, N. J. 


Youngstown, O; Salem, N.d. 





for stopping leaks in Retorts. 
GASB GOVERNORS, 


and everything ccennected with well regulated Gas Works, at 
low price, aud in complete order. 
N. B. STOP VALVES from three to thirty inches— 
very low prices, 


SILAS C. HERRING, JAMES R. FLOYD. 


‘THE LANE & BODLEY CO., 
MANUFACTURERS OF 


HYDRAULIC ELEVATORS 


We solicit’ specifications from Gas Companies for Hydrau- 
lic Elevators, of the Direct or Compound form, to be opera- 
ted by Water from Street Main, or from Tanks supplied by 


Address for circulars 
THE LANE & BODLEY CoO., 
{John and Water Streets, Cincinnati. 
We refer to William Farmer, Esq., Gas Engineer, No, 113 
Broadway, N. Y 


pumps for this purpose, 


Cincinnati Gas-Light and Coke Co., three machines, Cin- 
cinnati; Laclede Gas Co., two machines, St. Louis, Evans- 
ille Gas Co., one machine, Evansville, Ind. ; Newark Gas 


Co., one machine, two 
machines, Pittsburg ; 


Washington, D. C. 


Newark, N. J.; Pittsburg Gas Co., 
Washington Gas Co., two machines, 
414-1 


Steubenville, 0. Mount moby, H 





Zanesville, Plainfield, a 

| Mansfield, O, Englewood, rae a2 
| Marton, 0. Dover, Del. 

} Belleaire oO, Pittsfield, Mass. 
Athens. é. Meriden ‘Conn- 


MCNAB & HARLIN MAN’FG CO. 


MANUFACTURERS OF 


BRASS COCKS 


FOR STEAM, WATER AND GAS. 
| Plumbers Materials. 


Mm Wrovcut IRON PIPE 











‘Cas and Steam Fitters’ | 


TOOLS. 


56 JOHN STREET, N. Y. 


¢” litustrated Catalogue and Price sep on application, 


378-3m 


LUDLOW 
Valve Manf’g Co., 


OFFICE AND WORKS 
938 to 954 River Street and 67 to SS Vail Ave 
TROY, NEW YORK. 


BRASS AND IRON SLIDE VALVES. 


(Donble and Single Gate 4 inch to 36 inch—outside and 
inside screws, Indicator etc.) for Gas, Water and Steam— 


HYDRAULIC MAIN DIP REGULATORS. 
ALSO 


FIRE HYDRANTS. 


REFERENCES FURNISHED. 
SEND FOR CIRCULARS. 





BENCH CASTINGS FOR SALE. 


IRON WORK BELONGING TO 
| 32 BENCHES OF “ — 


consisting of abon 


ALL THE 


t the following viz. 





225 Feet of Hydraulic Main, 20 in. diameter. 

| 160 Dip, Bridge, and Stand Pipes, 4, 5, 
and 6 inch, 

160 Mouth Pieces, D’s, 12” x 20’. 

Lids, Cotter Bars, ete., ete. 


Door Frames and Doors. 


The above may be seen at any time, and will be sold either 
altogether or in lots, at very reasonable prices, upon applica- 


tion atthe Engineer’s Office of the BrookLYN Gas WORKS, 





foot of Hudson Avenue, Brooklyn, N. Y, 422—6t} § 
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MUEL DOWN, President. WM. H. HOPPER, Vice-Pres't. WM. N. MILSTED, Sec. and Treas, T. C. HOPPER, Gen’l " 
AMERICAN METER COMPANY 
Cm. . - - y aes LeeETEE A SIR - S 4 A A 4 — a, 5 


MANUFACTURERS OF 
Wet and Dry Gas Meters (with Slide or Rotary Valves), Station Meters, Dry Centre Valves, Pressure Registers, Pressure and Vacuum 
Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experimental Meters, Watchman’s Clocks, Ete., Ete. 
8@ Sole Agents for W. Suce’s PHOTOMETRICAL and ANALYTICAL GAS APPARATUS. 
A full assortment of the above kept at the Manufactories and Agencies, where orders may be addressed, 
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Agencies. American Meter Compauy, 
ae : 512 West Twenty-sceond Street, New York. 
- bate Cane!’ Strest, Cniongo Arch and Twenty-second Street, Philadelphia. 


511 Olive Street, St. Louis. 
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HARRIS, HEL™ME & MeILHEnny, 
Successors to Harris & Brother. 


BESTA BULISHED 1848. 


PRAGCTIOAL GAS WETTER WANVPFAGTURERS, 


(ontinue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa, 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus ; Also furnish all other Articles 
appertaining to the use of Gas Works. 


from our long Practical Experience of the Business (covering a period of 28 years) and from owr personal supervision of all 
Work, we can guarantee all orders to be executed promptly, in every respect satisfactorily. 


WASHINGTON HARRIS. WILLIAM HELME. 








—_———__—_ — 


JOHN McILHENNY. 


= ae =e - —— a 


WILLIAM W. GOODWIN & CO. 
No. 1012, 1014 and 1016 Filbert Street, 
Philadelphia, Penn’a. 


MANUFACTURERS OF 





Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meter® 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’sjPressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia ‘lest Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are the 
SOLE MANUFACTURERS of the oRIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 
Special attention to repairs of Meters, and all apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 
WILLIAM WALLACE GOODWIN. [335 Ly] HOWARD KIRK, Special Partner. 


—————___— 
a as 


So - 4 “MURRAY & BAKER, a 
CENTENNIAL!| DRAWINGS. Practical Builders, B. 8S, BENSON. , 


Prospective or Geometrical Drawings | And Contractors for ee Erection of 
Gas Works, 
of Buildings and Apparatus, suitable for Exhibition Pur- 





MANUFACTURER OF 










hoses, Finest work. Address | MANUFACTURERS OF ALL THE LATEST AND MOST ] = ee : : 
F. H. MULLER. IMPROVED APPARATUS AND TOOLS FOR y- = ee ae ——— 
126 East 52nd Street, N. Y. | THE MANUFACTURE & DISTRIBU- a = 
sien ie tence tine Cast Iron Pipes and Fittings, 


ad en “A ~ rw ‘ 4 ce” WORKS AT E RAILWAY DEPOTS, AND 
GARDNER BROTHERS, = 


FORT WAYNE, INDIANA. 


MANUFACTURERS OF Cas and Water Mains. 


We manufacture Bench Castings, Washers, ‘The Ir o 30 inch cast vertically in 123¢ feet lengths 
Clay Gas Reto rts mersed Multitubular,” and Atmospheric Condensers, Wet a | Office & kactory 52 East Monumept xt, 
5 Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Retort Settings | Gas Holders, Wrought Iron Trussed Roof for Iron or Slate’ BALTIMORE, MD. 
9 Wood and Iron Trays for Purifiers, Coke and ¢ 


aD 


4 } Wrought lron Screen y Shovels and Castings, anc 7 noes . rn. 
Fire Bricks, Etc. | passe yc olin 45a a +Ges-W eae ape C. CEFRORER. 
WORKS, LOCKPORT, WESTMORE-| 45 Mr. Murray 1s a Practical Dra - 


ightsman, we will furnis 


LAND CO... PA | plans and specifications to parties or associations, or will wait Manufacturer of 
Al ‘9 A. j - : 
personally upon parties contemplating the construction of < 4 T . 7 
Office, 964 Fourth Avenue, | new works, or the alteration or extension of old ones < Wu A = B t I z IN KE R SS, 
The most Satisfactory references can be given, if required a a sas seni ; . > Tay 
PITTSBURGH, PA, | of the experience and commerocéa! fairness which character GAS HEATING AND COOKING APPARATUS, 
J R. SCOTT izes our dealings. 
aes ig tye . | We would respectfully inviie Western men to call and see ’ 
Gon'l Agent for Ney England, —_/ on watterns and works here. MURRAY & BAKER, FITTERS’ PROVING APPARATUS. ETC. 
Waasntogton St. Boston. = Fort Wayne, Indiana 


No. 248 North Vighth Street, Philedelphis, 
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GHORGE C. HICKS &cCoO., 


BALTIMORE, NMP. 
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OFFICE, No. 4 SOUTH HOLLIDAY STREET, 


MANUFACTORY, LOCUST POINT. 
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Agts. for New England, 


WALDO, BROTHERS, 
Water Street. Boston. 


STANDARD CLAY RETORTS, 


Blocks and Tiles of all] Shapes and Sizes, 


FIRE BRICKS OF ALL QUALITIES AND PATTERNS, 
FIRE CEMENT, FIRE MORTAR, FIRE CLAY and KAOLIN, 


= = =—— _« 2=— 





Drain and Sewer Pipe from 2 to 30 in. Diameter, 


Ae PD 


MANUFACTURERS OF CLAY IN GENERAL. 


Safe Delivery Giwaranteed in any part of the Country. 
Manufacturing Facilities Unequalled. 


. ** INDIANAPOLIS, IND., DrEc. 18, 1876. 
“GEO. C. HICKS, Esq.. : 





ay Ss 
‘Among the letters which you placed in my hands for examination regarding 
the general standing of your fir vy, gas retorts, and gas furnace, bricks, &c., there were a number from the leading 
gas manufacturers of the U. 8., speaking in the highest possible terms of their durability, freedom from the accumula- 
tion of condensed carbon, and general excellence. I regret that these letters are mislaid, or still remain in the Judges’ 
room at the Centennial. [suppose you are awar that your retorts were awarded a First Premium at the Centennial. 
; ’ 






ws truly © E. T. COX.” of the Centennial Jury of Awards. 
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